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preface. 


I was bom on a cotton plantation in South Carolina in 
1852, and lived on it continuously until 1867. In subse¬ 
quent years I was from time to time on the plantation, and 
thus have been in goo<l contact with cotton planting before, 
during and after the Civil War. 

I was educated and trained as an engineer. In the pur¬ 
suit of my profession, I have designed and had charge of 
the construction of many cotton mills, cotton seed oil mills, 
and fertilizer works. 

This volume. Cotton and Cotton Oil. is based on the 
experience acquired on the plantation and in the exe*- 
cution of these various engineering and industrial works. 
The matter is put in book form as the best means of keep¬ 
ing together the valuable results of the work, and for what 
value the records may lie to the present and succeeding 
generations, who may be intere.sted in these subjects. 

D. A. Tompkins. 


Charlotte, N. C., July 15, 1901. 
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CHAPTER I. 


Introduction. 

For the ancient hislor)- of cotioi', dating i.cxx) year>; 
before Christ, the practical man of to-ilay cares very little. 
Even the minor details of its introduction into the United 
States iKjssessos only hist<iric:d interest aiid this will Ire 
taken up only ti.> illustrate the evoluiirm <if the industry. 

The early colonists miturally exiieriitiented on their new 
found soil with all of the divers seeds that they could ob¬ 
tain from all parts of the earth. 'Ihus, cotton beciime an 
early e.^perimenlal crop, beginning in V irginia about the 
year ifioo, and contimting in all of the Southern laltUtdcs 
for nearly two hundred years lieforc it came to Ire seriou.sly 
regarded as a ttseful crop. 

ihtring this ejtoch ;i great army oi hand weavers had 
spnmg up iti h-nglatid, and it wtis becoming a serious 
problem with them to get yarn to weave. 

In all titnes and places, when there is a serious demand 
for any invetilioti, the getiius of the age soon develops .and 
perfects that invention. In 1767 James Hargreaves in¬ 
vented in England the spinning jenny, by which one op¬ 
erative could nttt as many :is twenty spiiulles, instead of 
one, as theretofore. I his was successively improved by 
Arkwright and Crompton in England and others, so that 
it soon became an easy matter to provide yarn for the 
hand weavers. .-Vftcr the power loom had been intro¬ 
duced by Cartwright also in England in 1785, the world’s 
cbnsumption of all kinds of yarn became immensely in¬ 
creased, and thus the demand for raw textile fibres was :i 
constantly growing one. 

The American colonists took a growing interest in cot¬ 
ton production, and made every effort to meet the de- 
■ mand from the mother country, and also the new demands 
of the new independent colonies. 
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In 1786 Governor Tattnal, of Georgia, received soii'e 
Sea Island seed from the Bahama Islands, and encouraged 
its production in the coast region. 

About the same time, a .tlrs. Burden, of South Caro¬ 
lina, promoted its growtli on the sea islands of that State. 

Several difficulties i>revciited the rapid spread of cotton 
culture in tlujse days. Si'arcity of labor in the new coun¬ 
try, for tile tedious priwess of harvesting or "picking' 
was an im|K)rtant factor; liut the prime difficulty was in 
.separating the useful lint from the then useless seed. 
This work was done entirely by hand until the ancient 
roller gin was brought over. 

•\. Mr. Dubreuil, of Louisiana, is said to have had one 
of the first gins of any kind in America. A more practical 
machine seems to have been introduced from the Bahama 
Islands by Dr. Joseph I'.ie, of .\ugusta, tia.. about the 
same time (1790). lie is reported to have been the first 
to run a gin liy power. 

.•\s the colonists gradually found their way inland, the 
character of the cotton which they continued to plant, 
changed fRim the .Sea island varieties, and began to de¬ 
velop a well marked type known as "upland." The seeds of 
upland cotton were even more ilifficnlt to separate than the 
other varieties, so that, altliough plantation labor began 
to be more plentiful by the importation of slaves, the 
growth of cotton could not become an extensive industry 
until a machine could lie iierfected for the sciiaration of 
the seeds. 

As in the invention of other machinery, a crying neces¬ 
sity stimulated inventive genius. The roller gin was al¬ 
ready in use. and worked well for Sea Island cotton,. In 
> 793 - Eli Whitney, then living near Savannah. Ga., in 
vented a cotton gin. comprising many of the features of 
the gin now in use for upland cotton. In 1794 he ob¬ 
tained his pa<ent. In 1795 Hodgen Holmes, of Augusta. 
Ga., invented the saw gin. an improvement on. Whitney’s 
machine. In 1796 he obtained his patent. Thus in the 
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period from 1793 to 1796, the saw gin tiecame a standard 
machine, and an epoch maker in the history of cotton. 

The' first power saw gin. which is to say the first real 
practical and productive gin in the world was made by 
Hodgen Holmes and was run by water power in Fairfield 
county. South Carolina, by Mr. James Kincaid in 1795. 

'I'he details of the invention of the saw gin are fully set 
fiirth in another chapter. 

'I'he effect of this invention upon the cotton production 
of the country was wonderful. As .soon as a few of these 
machines could be made and put upon the market, it was 
seen that with the available labor i* was ejisy to increase 
the cotton production many fold. 

In 1790 the production of cotton was equivalent to 
3.1XX) hales of 300 |>ounds each, and in 1798, alxnit the 
lime the use of saw gins became general, the production 
was increa.scd to an equivalent of about 30,000 bales of 
500 iMMinds each. .\t this lime cotton was put up in bales 
or hags weighing about poutnU each. For the pur- 
(Kise of comparison, all st;itistics in this Itook have been 
reduced to our iirescnt average liale of 300 jiounds gross. 

It soon became apparent that the productiveness of the 
soil would just if) much more cotton planting than the 
available lalior could handle, even wi'h the help of the cot¬ 
ton gin. This idea fostered a great imjwrtation of negro 
slaves, and thus the growth of slavery and the increase of 
the cotton crop were simultaneous, each being sustained 
by the other. This material result was in op[)osition to a 
strong sentiment against slavery. 

The cotton crojis steadily increased on this basis, build- 
ling up and enriching an agricultural population which be¬ 
came an aristocracy in the Southern United States. The 
cotton crop had grown to 4,000,000 bales in 1861, being 
mostly produced by the labor of the 4,000,000 slaves. 

From 1861 to 1865 the Civil War interfered with agricul¬ 
tural operations so that the average annual production 
during that period was reduced to a half million bales. 
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The Civil War resulted in the abolition of slavery. The 
ill-advised enfranchisement of the slaves who were led by 
dishonest adventurers, induced a condition of political and 
industrial disorder. This condition retarded the recoverv 
of the cotton growing States from the disastrous effects 
of the war; and hence it required about ten years after the 
vfar for the cotton planters to again reach a production 
of 4,000,000 bales. Since that time, the crop has contin¬ 
ually increased, reaching to nearh 10,000,000 bales in 
1900, as exhibited by the following table: 
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TABLE 1 . 

SHOWING THE PRODUCTION AND PRICE OF 
COTTON FROM 1790 TO 1900. 

No Bales Price Per Lb 
Year 5CX) Lbs. Gross in New York. 

1790 . 3,000 260 

1791 . 4.200 2^)0 

1792 . (>.300 29.0 

1793 . *0,400 32.0 

1794 . 16.700 33.0 

1795 . ^('700 36.5 

1796 . 20.800 36.5 

1797 . JA 900 34-0 

i 79 «. 31-200 390 

1794^. 41.600 44.0 

i8(X). 73.000 28.0 

1810. 177,000 16.0 

1820. 33i''ioo 170 

,1830 . 689,800 lO.O 

.1840.1.737.700 8.9 

.1850.2,085,800 12.3 

i860 . 4.668.900 II.0 

1865. 250,000 80,0 

1870.2.862,300 24.0 

1880.5,449.200 12.0 

1890.7.311400 H.5 

1900.9,436,400 8.7 

Continued economies in the cost of productioo, and 
continued demand for cotton Roods, together with a 
great increase of cotton mill building in the cotton pro¬ 
ducing States will no doubt lead to still further expansion 
of the cr<^ to perhaps 15,000,000 within the next decade. 
Coincident with the upbuilding of the cotton growing 

























6 


INTRODCCTION. 


industry to such projwrtions, lliere has been great ac¬ 
tivity in the production of mechanical devices for the 
preparation and handling of the crop. 

The separate discussion of these various devices and 
their influence on the scope and character of cotton pro¬ 
duction furnishes the theme for the most of Part 1 ., of this 
book. 


TABLE 11 . 

SHOWING CllKDNOLOGV OK SOME EVENTS 
KELATINC TO COITOX. 

lOoo.—Introduction of cotton into \ irginia. 

• 73 ®- ^John Wyatt spins lirst cotton by machinery in 
England. 

• 73 ^-—John Kay invents the My slmttle. 

' 7 f> 7 -—James Hargreaves invents siiimiing jenny. 
17&).—Richard Arkwright invents ilrawing rolls for 
spinning machine. 

1776- Samuel t roinptun invents mule jenny. 

1785.—Edmund t:artwright invents jKiwer loom. 
1787.—First cotton mill m Beverly. Mass. 

1790.—First cotton mill in Pawtucket. R. 1. 

• 794 -—Eli Whitney invents cotton gin. 

1796.—Hodgen Holmes invents saw gin. 

1796.—First cotton mill in Statesburg. S. C. 

> 8 i 3 -—First cotton mill in Lincointon. N. C. 



Part J. 


COTTON. 




CHAPTER 11. 

ttbc Invention of tbe Saw ®ln. 

Much as has been written on the subject of the invention 
of the saw cotton gin, the question as to tlie credit for fun¬ 
damental ideas, and their development into a commercial 
machine, .seems yet to lack authoritative discussion. 

It IS so easy to collate a large amount of matter from 
writers, who themselves have copied the works of tithers. 
purporting to relate history', that it is small wonder that 
well nigh as many errors as facts should have been frequent¬ 
ly copied and re-co])ied. 'I bis seems to be e.specially the 
case in America concerning the cotton gin, on acount of its 
being an American invention of such note, and of compar¬ 
atively recent date. 

C rude cotton as it is produced in the field, comsists of 
fluffy masses of cotton lint adhering to seeds. It is cal'cil 
in this condition “seed cotton.” The varieties of cotton 
may be divided into two general classes; “Upland” and 
Sea Island. I his distinction is based mainly on the 
length of the fibre or "staple” the former having fibres va¬ 
rying from J to i ^ inches and the latter from to .2} 
inches. The lint of upland cotton adheres very firmly 10 
the swds, appearing to grow fwt of it like w^ frtxn a 
sheep’s back. The seeds, after being denuded of lint as 
well a.« possible, still have a woolly appearance. In a great 
many sub-varieties the seeds are green in color, thus giving 
to upland cotton, in general, the n.'ime “green-seed cot¬ 
ton.” as distinguished from Sea Island cotton, whose seeds 
are black. .Sea Island, or long staple cotton does not ad¬ 
here so closely to the seeds, and it ran be easily pulled off 
clean, leaving the .seeds perfectly smooth. These seeds are 
vulgarly called “bald-headed seed.” 

A gin is a machine for separating lint cotton from the 
seed. T}ie word gin is supposed to lie a contraction of 
engine, and the word has b^ used to indicate a number of 
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contrivances for doing work, such as hoisting, etc., on 
the same reasoning lliat in England at the present time, 
the machine in use for carding cotton is known as the card¬ 
ing engine. 

Recent usage, especially in America, has restricted the 
use of the word engine to mean some prime mover, and the 
use of the word gin to mean cotton gin. 

The term cotton, as commercially used in the United 
States, refers generally to upland cotton, that being the 
kind mostly produceil. When Sea Island Cotton is referred 
to, it is specially mentioned. In the same way the term 
“gin" is used to designate the saw gin, which is the partic¬ 
ular kind in use with upland cotton. The machine used ior 
separating Sea Island cotton from the seed is known as tiic 
"roller gin." 

The saw gin has a saw cylinder, made up of circular saws, 
spaced by collars c«i a mandrel or shaft. The saws project 
into a breast box. through grooves or '•ibs set close enough 
together to prevent the passage of seed. The teeth pull the 
lint through the ribs and leave seed behind. Revolving in 
an opposite direction to the saw- toothed cylinder, parallel 
to it, and in a contiguous box. is another cylinder covere.l 
with bristles, which brushes the lint out of the teeth and 
delivers it into a room or into a condenser. The brush 
cylinder revolves 4 or 5 times as fast as the saw cylinder. 

The first method of separating lint from the seed was 
naturally by hand picking. The next method, originating 
in India about 300 H. C., was by means of rollers, which 
running closely together, would pull the lint through and 
leave the seed behind. 

The roller gin now in use for ginning sea island cotton is 
a modem develojiment from this India gin. 

.\s most of the ancient Eastern cottons were of the 
black seed varieties, the roller gin was fairly successful, 
though the seedSiWbuld often liecome cracked between the 
rollers and pass on through and mix with the. lint. The 
seeds contain considerable water and nitrogenous matter. 
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SO that those crushed are liable to decay, and thus to give 
to lint cotton prepared in this manner a foul odor. 

During the War of the .American KevoiUtion, and imnx- 
diately thereafter, cotton culture began to receive consin- 
erable attention in the Southern States. As the coast 
country was the first to he settled; and as the valuable Sea 
Island varieties grew to perfection on that soil, these were 
first cultivated. They were prepared for market by hand, 
and i>\' the roller gins, both processes being very slow. 
The roller gin then in use would clean about 5 times i.s 
much cotton per day as could be cleaned by hand. 

When upland varieties began to bt cultivated further 
inland where Sea Island would not grow, the roller gin. 
proved entirely inadequate and unsuitable, so that the ex¬ 
tension of cotton growing soon reached its limit. In many 
ca.ses. it surjjassed the limit, and much cotton was waster, 
for want of lieing separated from its seed, and made ready 
for market. 

> In 1792. Kli Whitney of .Massachusetts went by boat to 
Savannah. Ga.. from which jdace he intended to go into the 
interior as tutor in a ])rivate family. On the same boat was 
traveling Mrs. Nathaniel (ireene, the widow of the Ameri¬ 
can Revolutionary (ieneral, who was returning from a 
Northern trip to her home at .Mulbeny Grove, near Savan¬ 
nah, Ga. On this journey Whitney naturally made the ac¬ 
quaintance of Mrs. Greene. Arriving in Savannah, he failed 
to perfect his arrangement for teaching and accepted an in¬ 
vitation from Mrs. Nathaniel Greene to make his home at 
her house and pursue the study of law. which was his great 
' desire. 

While he was in Mrs. Greene s house he exhibited great 
talent for mechanics, and made him.seif useful in tliat re¬ 
spect around the plantation. 

In the spring of 1793, some <rfd comrades of General 
Greene: Majors Brewer, Forsythe and Pendleton, whe 
lived near Augusta, Ga., called on Mrs. Greene. In the 
course of their visit they discussed the troubles of agricul¬ 
ture in the upper country, and mentioned the fact tluit 
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much upland cotton could be profit.ibly produced if there 
were only some machine for separating the lint f rom the 
seed. Mrs. Greene proposed that they talk over the mat¬ 
ter with young Whitney. The result of that visit was that 
Whitney was given a room in the basement of the house, 
and after considerable experimenting, produced a machine 
that successfully separated the lint from seed. 

Fig. 1 is copied from an old print which is said to repre¬ 
sent Whitney’s original model. This is not an official 
record, but it is confirmed by compai ison with the patent 
drawing. Fig. 3. 

In 1793 Whitney went to Xcw Haven, Conn., to confer 
with his old friend and patron, Elizur Goodrich and others, 
in relation to obtaining a patent. 

'I'he original description in Whitney’s ow-n words, accom¬ 
panying his petition for patent was filed with Thomas Jef 
•ferson. Secretary of State at Philadelphia, June 20, 1793. 
Whitnc}' also made affidavit concerning his invention be¬ 
fore Elizur Goodrich. Notary Public, and Alderman 01 * 
New Haven, Conn., Oct. 28, 1793. 

A patent was issued to l-:ii Whitney March 14, 1794, and 
signed by George Washington. 1 ’resident, Edmund Ran¬ 
dolph, Secretary of State and Wm. Bradford, Attornev 
General. - ’ 

During .some litigation over validity of the patent in the 
United States District Court in Savannah, Georgia, 1804 
a copy of the ciimplete patent and sitecification and draw¬ 
ing was filed with the court. This copv was certified bv 
James Madison, Secretary of State, .Vpril 27. 1804, as 
shown by Fig. 2. 

This copy, taken from the records of the Court, is given 
verbatim in the .\ppcndix. mark^ Document II. Fig. 3 
is a photograph of the drawing, accompanying this cerri- 
fied patent, and Fjg. 6 is the certification of the whole set 
by the Deputy Oerk of the United States Court. 

These documents are now on file in the United States 
Court House. Savannah. Ga., and are believed to be the 
only authentic records of this patent in existence. Tho 
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CHiginat patent pa]>ers tiled in the Patent Office by Whit¬ 
ney in 1793. were destroyed liy the I’atent Office fire in 
1836. See Appendix, Document 1 \'. As soon as possible 
after tliis fire, the autliorities made effiirts to obtain cojiies 
of all |>apers that were destroyed. It so liai)pened, how¬ 
ever, that they never secured ilie certified copy on record 
in Savannah, (la., Imt they received from some source not 
sh<-vn on the recordi, on .May J, 1S41, wliat purported to 
lie a Copy of tlie Whitney patent. Figs. 4 and 5 are the 
drawings accompanying tlie document. 'I'he full text of 
me 1841 specilication is given in tlie .\ppendix. Docnm.ni 
III. 

It will be noticed in comparing this 1841 record with the 
original, that the original specification gives a much more 
detailed account of the method of constructing the gin. 
even to the extent of describing and illustrating the meth 
od of cutting the wire which was used for making the 
spiked teeth in the cylinder, and describing in great detail 
the method of inserting the bristles in the brush, andgiving 
some alternate inethiKls: aiwl in all other cases referring to 
alternate methods, the particular alternate methods are de¬ 
scribed. Hut the very clear and extended specification in 
the original makes no suggestion of an alternate method of 
constructing the cylinder, as for example, the use of circu¬ 
lar saws. Neither does the original drawing show any 
suggestion of saws. But the specification of 1841 con¬ 
cludes with a paragraph not found in the original, viz: 
“There are several nuxles of making the various parts of 
this machine, which, together with their particuhar shape 
and formation are pointed out and exiilained in a descrip¬ 
tion with drawings, attested, as the .\ct directs, and lodged, 
in the Office of the Secretarx- of State." 

There is a curious mistake noticeable in the drawing of 
1841. Fig. 4. that^would surely indicate that EH Whitney 
himself never even saw' it: that is. the handle by w'hich the 
machine is to he tumed, is applied to the brush shaft, instead 
of the main cvHnder. which is the wav it is described in both 
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Ihe authentic and tlie substituted specification; and this is 
the only way it could be made to work in practice. 

Whitney’s autlientic specifications say, in describing the 
brush: “IV. The clearer, C Fig. 1 , is constructed in the 
following manner: 'lake an iron axis, perfectly similar to 
that described a.s extending through the cylinder, except 
that it need not be so large nor fitted lor the application of 
a winch. 

Whoever made the drawing for the patent office after the 
fire, could not have understood the principles of the gin, 
olherwisc, this error in placing the winch (or hand crank) 
could not have occurred. 

'lliese substituted drawings have .some of the features of 
the authentic patent drawings, besides some features of the 
gins that were built about 1841. They also embrace a 
number of features totally at variance with the principles 
of Whitney’s or any other gin. 

-The substituted drawings show sketches of saws, while 
there is nothing in the authentic drawings or siiecifications, 
even in the most remote way, suggesting the idea of a saw. 
These peculiar additions, which occur in the substituted 
<locumeiits, were evidently intended to establish a claim 
for Whitney for the invention of the saw gin, vvhereas the 
authentic patent papers annily refute such a claim. 

The substituted specifications, while being in the main 
a synopsis of the authentic specifications, omit all reference 
to drawings, either original or substituted. 

There were tried in the United States Court, district of 
CecH-gia, 27 suits for infringement (rf the Whitney gin pat¬ 
ent. Among the papers in the evidence introduced in these 
suits, is a certified copy of a patent for a gin, issued May 
12,1796, to Hodgen Holmes of Augusta, Ga. 

A certified copy eff this patent is given in full in the .Ap¬ 
pendix, Document VI. 

No drawing accoippanies the patent, and the specifica¬ 
tions are very meagre. The patent in itself does not in any 
way describe the fundamental operations of the gin, and 
does not state whether the teeth are made of wire or cut 
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out of sheet metal in tlic shape of saws. The model which 
would demonstrate that, was burned in the Patent Office, 
and has never been replaced. The records show that 
Holmes was not a man of collegiate education. It is natu¬ 
ral, therefore, that his specifications, which had to be put 
in the inventor's own language, should not be so clear as 
that of Whitney, who was a Yale graduate, and who had 
the assistance of two Yale Professors, (Josiah Stebbins and 
Elizur G(K)drich), in the preparation of his jiapers. 

It is certain that Holmes was granted a patent, signed 
by George Washington. President, Timothy Pickering, 
Secretary of State and C!has. Lee, .\tiomey (ieneral. It is 
also certain that gins with saw teeth were in use about that 
time. In a book (Origin, Cultivation and L'ses of Cotton) 
by W. H. Seal>rook, President Agricultural Society of 
South Carolina, published in Charleston in 1844, the au¬ 
thor says: “The Holmes machine was set up in the grist 
mill of Capt.Jaincs Kincaid on Mill Creek in Craven (now 
Fairfield) County. South Carolina, in 1705, and is reported 
to have been the first of the saw gins used in that State.’’ 

In the iietitinii for iuiunction, filed in the United States 
Court, District of Ge<irgia. by Whitney vs. Arthur Fort 
and John Powell, March 16. 1804. (For full text see Ap¬ 
pendix, Document \^) Defendants are charged with in¬ 
fringements beginning 1800. In the petition occurs this 
language; “And it is also pretended . . . that the ma¬ 
chine used by them contains in it an improvement: . . . 
that is to say, teeth, cut into circular pieces of metal.” 

A great deal of Whitney’s correspondence has been pub¬ 
lished, in which the invention is discussed; but previous to 
the letter by his partner Miller to Whitney. Feb. 15. 1707. 
no allusion whatever is made to the saw principle. In this 
letter. Miller says;.‘Tt will be best to take the deposition of 
Goodrich and .Stebbins on the subject of ratchet wheels, 
which may hereafter be rendered useful.” The words 
“ratchet wheels” refer to a description often used in court 
in describing gin saws. This was on account of the simi¬ 
larity of the gin saw to the thin iron ratchet wheel used on 
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the end of the wooden cloth roll of a hand loom to hold 
the cloth taut. The full text of this letter is given in 
Ar>pendix, Dociinieiit \ 11 . 

The only evidence adduced to prove that Whitney 
invented the saw principle, is the deixisition of some Yale 
College friends of W hitney's in New liaven, taken Nov. 7, 
1807, fourteen years after the first specifications were writ¬ 
ten. These depositions were taken by commission, at 
whose sittings llte defence (though foimaily noiifietl) were 
not represented. These ilepositions are, now on file among 
the Court records above mentioned. They are all to the 
effect that the saw was in Whitney’s mind when he made 
the invention, although it was not mentioned in the speci¬ 
fications. 

This research and tliscussion is not intended as an im¬ 
peachment. c\en by insinuation of the characters of the 
New Haven witnesses, most of whom the reconls show to 
be men of importance and integrity; hut it seems proper 
to call attention to the facts; 

t. That they testified to matters happening 14 years 
previously. 

2 . That there were only tw'o years intervening Itetween 
the issuance of Whitney’s patent describing the spiked 
cylinder, and the issuance of the Holmes patent for tlie saw 
cylinder. 

3. "That Whitney himself did at some early date make 
the gins with saws, and that it would naturally be hard to 
get the dates exact, after so long a time and at so great a 
distance. 

4. That the memones of these witnesses were amply re¬ 
freshed. In su])port of this last observation is adduced a 
letter, dated Oct. 15, 1803, from Whitney to Josiah Steb- 
bins, one of the witnesses to whom interrogatories were 
addressed. In this letter, Whitney asks Stebbins to 
depose as follows; "I Jos. Stebbins, etc., etc., do testify 
and declare . . . that in the autumn of 1873 • ■ • 
that said Whitney repeatedly told me that he had orig¬ 
inally contemplated making a whole row of teeth from one 
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plate or piece of metal. * * * j i^gpe ycu ivUl be able 

call to mind the circumstances mentioned above. * 

The full text of this letter is given in Appendix, Docu¬ 
ment VUl. 'J'he fact that the (le))ositions of most of the 
other witnesses examined were substantially in the lan¬ 
guage of this letter written by W'hitney to Stebbins, seems 
to afford reasonable ground for stating that the memories 
of the i-ther ’.vitne'-ses were similarly refreshed. 

When the case versus Fort and Powell came up for finr-l 
adjudication, the Court gave a decree for perjjetual injunc¬ 
tion. Prof. (llinstead quotes the te.\t of the decree, in 
which occurs the following language: "A Mr. llo'mes has 
cut teeth in plates of iron, and pas.scd them over the cylin¬ 
der. 'I'his is certainly a meritorious improvement in the 
mechanical pmce.ss of constructing this machine -t- -f -i- . 
Whitney may not be at liberty to use .Mr. Holmes' iron 
plate, but certaiiilv .Mr. Holmes’ improvement dt es not 
cestroy .Mr. Whitnev’s patent right." 

1 he defence in all of the e.\lcn.sive litigation over the 
patent in (leorgia. consists princi]>ally in claiming that 
there was a prior imention. The witnesses mostly relied 
upon to prove this wci e Dr. John Cories Dyampert of Co¬ 
lumbia County, (leorgia. and Mr. Roger McCarthy of 
Chatham County, (leorgia. The former swore he saw .T 
machine "somewhere in the Domains of the King of Prus¬ 
sia" in 1773. used for making lint in hospitals. McCarthv 
swore he saw soinethiiig similar in 1790 or 1791. But it 
developed on cross-examination, and on the introduction 
of numerous other witnesses, whose depositions are on file 
among the Court records, that these n-achines were cn en¬ 
tirely diflerem principles, and used for other purposes 
There were no means of separation other than gravity in 
any of these machines, and they were all fer heating and 
cleaning lint after seed had been removed. 

It w-as finally «dmitted by the defence that Whitnev's 
invention was new, but that the infringing machines were 
made before Whitney’s model was publicly exhibited, or 
before it was publicly announced that he had a patent. 
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Sec Fort’s answer in Whitney \s. Fort and Poweli, U. 
S. Court, District of Georgia, Dec. 17, 1805, Appendiic, 
D< cument V. 

There is a widespread allegation that “Whitney was bad¬ 
ly treated in the South.” This seems to rest on the rumor 
that his first model was stolen from his shop at Mulberry 
Grove, Ga., that copies of it were widely made and used 
without license, that his witnesses failed to appear at the 
trials, that the South Carolina legislature after agreeing 
to pay him for the patent, afterward rescinded its action; 
and finally that there was a conspiracy among the cotton 
planters to invalidate his patent. 

As to the burglary of VVhitney’s shop, and stealing of I is 
models, there is not a word in the voluminous records of 
evidence in the infringement suits, extending over 13 
years. Neither is any mention made of it in his published 
'correspondence, 'lliis seems conclusive proof that the 
story is of subsetiuent and spurious origin. 

The facts regarding W'hitney’s cxperiei:ces with the 
legi.slature of South Carolina, have lieen carefully investi¬ 
gated, and an abstract of the State House Records on th ' 
subject is given in the .-Vpjiendix, Document IX. 

•An examination 01 these papers shows that Dec. 10, 
1801. at the close of the session, the legislature passed a 
bill purchasing the W’hitney patent right for the State h r 
$50,000, agreeing to pay $20,000 in cash, and the remain¬ 
der in three equal annual installments, provided W'hitney 
would make “within a reasonable time” two models of his 
gin, in his very best style, and file them for public inspec- 
ti(m in the State capitol, and provided further, that W’hit 
ney should refund all the amounts previously collected for 
license in the State. The cash payment was promptlv 
made. But Whitney did not, within two years comply 
with either reqqjaement. The legislature in 1803 declared 
the contract forfeited, and provided for entering suit fo‘ 
the recovery of the first payment. This acticm brought 
the final fulfillment of the conditions on the part of Whit¬ 
ney, in 1804, and then the legislature of 1804 ordered the 
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.suit discontinued and reinstated the contract in accord¬ 
ance with \il:ich the deferred payments were promptly 
made. 

The legislature of North Carolina in December, 180:.'. 
bought the patent right for that State, and agreed to pa\ 
for it by a special ta.\ of 2 shillings and si.N pence on each 
saw used in a gin within the State for lour years. This tax 
was pnjjjerly collected and turned over to the inventor, 
amounting to about thirty thousand dollars. 

Whitney’s jilan in (leorgia, as shown by his letters 
and other eiidence was to own all the gins and gin 
.'■I'the ''otton made in the countn. It is but human 
nature *!iat thi.s s(,rt of monopoly should be odious 
to any community; and when to this is a<tded the fact, (as 
shown by letters to Whitney in Connecticut, from his part¬ 
ner Miller in (ieorgia'that \\'hitney and .Miller could not 
sui)))!)- the demand for gins, it .seems natural that there 
.'hould ha.'e been nn.ch infringement. After the j.ins were 
mtroduced in 17<)4. there was a large cotton crop made fot 
the next season, on the )>resumplion that it could be pre¬ 
pared for the market on the new machines. Hut when the 
crop was gathered.. :ind the gins were not forthcoming, 
many planters had rude gins made in their own blacksmith 
shops. From this circumstance, arose the rumors that the 
various workmen who made the gins were the original in¬ 
ventors. One of the traditions crediting the invention to 
Jesse Bull t'f Columbia County, Ga , (afterwards of La- 
Grange, Ga..) arose from the circumstance of a gin having 
I'.ecn made for Hull by one of his employees, Nathan Lyons. 
It is said that when the first Whitney gins were in use in 
the counirv, no one but women were allowed to see them, 
and that Nathan Lyons, disguified as a woman, saw the 
gin and copied it. 

This legendary story has no authentic foundation. The 
voluminous evidence in the infringement suits rrow'here re¬ 
fers to such an incident. 

Quite a number of legends alvwt the invention of the gin 
have no foundation w hatever in fact. For example, tbe 
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pleasant little story about the gin brush being suggested 
by the lady with her turkey tail fan. 

Holmes became a successful and prosperous planter. 
His descendents are numerous in South Carolina and 
Gewgia, and are i)ei^le of high social standing. 

The real facts about the cotton gin are: 

1. Eli Whitney, of Mass., a graduate of Yale College, 
invented a cotton gin, consisting of spikes driven in a 
wooden cylinder, and having a slotted bar through which 
these spiked teeth passed, and having a brush to clear 
the spikes. He obtained a patent March 14, 1794, signed 
by George Washington, President, Edmund Randolph, 
^cretary of State, and Wm. Bradford, .Attorney General. 

2. Hiidgen Holmes, of Georgia, a resourceful and prac¬ 
tical mechanic, invented an improved gin, using circu¬ 
lar saws properly spaced, jiassing through spaces between 
ribs. For this invention he obtained a patent May 12, 
1796, signed by George NVashington, President, Timothy 
Pickering, Secretary of State, and Chas. Lee, Attorney 
General. 


3. Whitney's invention, consisting of a wooden cylinder, 
carrying annular rows* of wire spikes, with a slotted bar 
and clearing bntsh was fundamental. , 

4. The practical application of the fundamental idea was 
Holmes’ invention of the saw gin, which consisted of a 
mandrel or shaft cairj'ing collars separating circular saws 
which pass through narrow spaces between ribs. 

5. Whitn^ went South without money, business experi¬ 
ence or mechanical training. He received from the South¬ 
ern States the following amounts; 


From South Carolina.$50,000 

From North Carolina, (at least).;... 30,000' 

From T ennersee, (about). 10,000 


Royalties from Swthem States.$90,000 - 

6. In Georgii^his firm (Miller & Whitney) attempted 


ti^ imohopolitt the ginning business. This brought on 
tong and vexatious litigation, and the object was nevmr 


•ttoeessfuny accomplished. 








Fkj. 9. Eli Whitney's Autograph. 




Fig io. Whitney’s Spike Gin, Intermittent Action. 




CHAPTER III. 


Zbc preparation of Cotton for tbe fParhet 
Mitb Slave labor. 

After the invention of the cotton gin, a plan of struc¬ 
ture was soon developed for the storage of cotton, and in 
which the separation of the cotton from the seed was ac¬ 
complished by the new machine. Generally, whoever 
bought one, built a house in which to place and use it, 
the house being so arranged as to cover the necessary 
machinery to operate the gin by power from two or four 
mules or horses. Accompanying this structure, there 
was usually a large press, the principal feature of which 
was a large wooden screw. This press was for packing 
the lint cotton into bales. The main building, above re¬ 
ferred to, was called the gin house. The press, taking its 
name from its principal member, was called the screw, 
(possibly originally screw press). 

As these structures were developed in the early days of 
cotton raising, so their shape and appearance remained, 
generally speaking, much like the original patterns until 
1875 to i8to. Up to that period it may be said that no 
in^rovement of any consequence had been made, and 
even at that period, few plantations were without the old 
style gin house and screw; though in many cases the horse 
power had been supplanted by a small steam engine. 

The requirements were as follows: 

1. A place to store the seed cotton as it was gathered 
from the field. 

3. A suitable place for the operation of the gin. 

3. A lint room to receive the cotton as it came from 
the gia 

4. A lint rtMlin to receive the tint cotton for temporary 
storage while waiting to be packed. 




6bi House sod Satcir. 
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5. A place for the “running gear” or driving apparatus, 
so located that horse or mule power could be applied and 
be under shelter. 

The arrangement most common, and almost uniform, 
was a one and a half or two story building in which the 
main part of the the lower story was left without floor or 
sides, except where the side of the lint room adjoined it, 
as shown in Fig. 12. It was practically a building set up 
on wood pillars or columns, braced to make it firm and 
steady. The gin was placed in the second story, called 
the gin room; but this was always made large enough to 
serve as a store room for seed cottoi. as it was brought in 
from the field by the pickers. 

The gin discharged lint cotton into an upper lint room. 
This lint would be thrown down by hand through a door 
into a second lint room, adjoining it, and reaching down 
nearly to the ground. Here it would be trampled down 
to save room, while waiting to be carried out to the press. 

In the open space under the gin floor, was a vertical 
wooden shaft with long levers passing through it at a 
proper height from the the ground for bitching the mules. 
On this vertical shaft, above the levers, was a large 
wooden cog whed, eight to ten feet in diameter. The 
cogs were made of hickory, and were mortised into the 
wooden rim. These meshed with the “wallowers” or 
“wabUers”, set into the circumference of a horizontal 
shaft, which turned in wooden hangers suspended from 
the beams of the upper floor, as shown in Pig. 13. On 
This horizontal shaft was a |dain wooden pulley six or 
eig^t feet in diameter, and from which, by means of a 
belt, the gin was driven. On the saw shaft of the gm was 
an dght- to twelve-inch pulley which recdved the belt 
from the driving pulley. It was desired to drive the gin 
at the rate of 300 to 300 revolutions per minute. Thm 
wooden cog wheels and pdleys, chumy as they wcre^ 
w«e usually preferable to c^ngs, because the f^ cost 
was much less, and the necessary skill and mattxial were 
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both availaUe to keep them in repair, neither the labor 
nor material costing anything. 

After the cotton was ginned it became necessary to put 
it into some kind of a package for the market. In the 
earlier gin houses there was a circular hole cut through 
the upper floor, probably three to three and one-half feet 
in diameter. Through this hole a large sack was sus¬ 
pended. The lint cotton was packed into this by hand, 
making for the market what was called a “bag of cotton." 
(Among old people at the present time, this term survives 
as a designation for a bale of cotton, of any kind.) It 
afterwards became desirable to make bales 5 to si feet 
long, about 30 inches thick, and 40 to 48 inches wide, 
weighing 400 to 500 pounds. This grew to be the stan¬ 
dard ske and shape of the bale. It was the result of the 
conditions surrounding the plantation. The body of the 
wagon, in which the bales must be taken to market, held 
four of them neatly. When it was desired to haul more 
than four bales, others could be loaded cross-wise and on 
top of the four in the body of the wagon; then, still others 
on top of these, or as .shown in Kig. 14. Ten bales was 
usually the limit of the load for a team of six mules. It 
was thus that most of the cotton was sent to market. 
Such a load was rather top-heavy, and the bales were in 
some cases bound to the wagon by a pole passing over 
them frenn front to rear which was tied down at «ich end 
by means of rqpes, to the body or the frame of the wagon. 
TV^most of an for long trips, w^s an arch frame, made of 
bent wood and covwed wnth canvass, under which com. 
fodder and food was stored for the trip. 

Much cotton was hauled in loads of this land a distance 
ol fifty, and even one hundred and fifty miles. From the 
hige planUtions two or three such loads would be sent 
togetto. I^fault was ever found with the size or 
weight of tbWales. It rarely happened that there was 
leas than twice the force at hand to do anything ordinarily 
reqnired to be done in the way of hanging cotton. Mucii 
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of the humanity on a plantation was usually present to 
help load and fit out the wagons for a trip to the market 
town, and a whole day would frequently be devoted to 
l^ing and preparing. The “gear" must be overhauled. 
(Mules were usually driven in “gear,” not harness. A 
set of gear consists of a collar made of shucks or poplar 
bark, a pair of hames, a haime>-string. two trace chains and 
a back band.) The wagon cover often required patching 
and the carpenter and smith must tighten nuts, put in 
new Ix^ts, and do such oth^ repairs as seemed to them 
necessary to insure a safe trip. The season of haulii^ 
cotton generally brought bad weather, and the heavy 
travel of the cotton wagons would cause bad roads to be 
the rule. There was a fellow feeling amongst the wagon¬ 
ers on the road, and they hdped «ich other out of mires, 
up steep hills, and in cases of overturning. 

Everything being in readiness, an early start was usually 
made from the j^antation. Plenty of extra help was al¬ 
ways on hand, and besides the wagoner for each team, 
and perhaps a couple of helpers for each, several other 
stout hands would go, three, five and even fifteen miles, 
and then return home. 

The delight of the planter’s young sons, twelve to six¬ 
teen years-old, was to be allowed to accompany these 
wagons to market. The trip required three to six days, 
and even longer. When the sons would go, they would 
camp out with the negroes, live on the same fare, and 
often the members of the party would have a little “’pos¬ 
sum hunt” after camp was struck at night 
\ It was by this sort of contact and fellowship with the 
negroes that the planter’s son acquired that exact knowledge 
of the negroes' character which qualified him subseqt^y 
to contrd them on the plantation. Much of.this fdlowship 
of the (danter’s son with the n^oes would now be conrid- 
ered coarse. Most of his sports of that time were rong^ 
but both these conditions contributed to the stimulatioa of 
the spirit of aristocracy. 
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If the mistress or youn^ ladies should go, it was in the 
heavy carriage peculiar to the time and section. The 
planter himself would be on horseback or in an open 
buggy with a servant. 

The abundance of help to handle them, and these cum¬ 
brous trips, in which heavy single bales remained best on 
the wagons, made the weight, shape and size of the bale 
which was made under the screw the most desirable, 
and therefore it was that the screw was designed to make 
them. 

The necessary quantity of cotton to make a bale could 
be packed by the weight of two men into a box with di¬ 
mensions equal to the length and thickness of the bale and 
about nine feet high. To press this down to the forty 
iiKhes was the work of the screw. A heavy frame was 
made containing the box as described. See Fig. 29. 
This frame extended above the box and held a large nut 
made of four massive blocks of timber firmly pinned to 
gfether. Through this wooden nut passed a large wooden 
SCTCw, cut out of a log 14 to 16 inches in diameter, and 
with threads about four iiKhes broad or eight and one- 
half inches pitch, fitting in similar threads in the nut. To 
be able to lay out and cut the threads in this screw ami 
nut, and have them fit properly and work well was the 
test of a plantation mechanic’s ability as a mill-wright 
and carpenter. From the upper end of this screw, long 
sloping levers extended very nearly to the ground when the 
iCTew was down, and to these levers, mules were hitched 
and driven around to pull the screw up and down in pack¬ 
ing the bale 

Proper sheds were put about the lower part of the 
structure, and on the top of the screw and levers, to pro¬ 
tect the structure and the operatives from the weather. 

The screw was entirely separate from the gin house, 
and the lint.c^on had to be carried in hamper baskets, 
from the lint room to the screw. See Fig. 12. 

For the purpose of ginning and packing cotton with 
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the above facilities attd appliances, there were generally 
required: Four mules to operate the gin, (two at each 
lever under the gin house); two drivers under the gin 
house; in the story above, a ginner to stand at the gin 
and feed tlie cotton into it properly; a ginner’s helper to 
supjdy the cotton to the ginner at the gin; a helper to 
push the lint from the gin into the lint room, and a man or 
a boy to remove the seed from the floor under the gin; 
two hands to cany cotton from the lint room to the screw; 
two hands in the box to pack the cotton down to make 
the box hold a bale; one or two mules to pull the screw 
and one or two drivers. In all, eleven hands, and fre- 
.quently as many more were “helping” around the gin 
house and screw on rainy days. If there was a break¬ 
down, most of the hands loitered about on piles of cotton 
or seed, while a few would help the carpenter or black¬ 
smith to repair the breaks. To gin and pack two or three 
bales a day vras fair work for the above force. The bales 
were partially enclosed in jute bagging and bound with rope. 

From the time of the invention of the gin to the close 
of the Civil War, when slavery was abolished, there was no 
demand for methods and appliances other than those 
above described. Steam power would have brought 
responsibility with no commensurate advantages from the 
planter’s point of view. The boiler might explode, and if 
it did, the smallest part of the loss would have been the 
engine and boiler. Two or more thousand dollars worth 
of negroes might be killed, and perhaps many more 
wounded. This would make large doctw bills, and labor 
and attention to nurse therm The special care of the sick 
was the most particular personal care of the humane 
planter. Then, too, a steam engine would be getting out 
of order, repairs would have to be obtained from machine 
shops, which were few and often far distant. In fact, the 
planter hisiac^rwotild have to give it some attention, even 
if he had an or^nary overseer; and the planter had littk 
taste for ai^ii^ that wduld require his atteutioa except 
the care end fovemment of the humanity on his plantatkxu 
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CHAPTER IV 


^be IMantation Sefore tbe Mar. 

Any discussion of Southern plantation conditions 
before the Civil War, must of necessity, be intimately re¬ 
lated to the institution of slavery, and be coupled with the 
study of the negro himself. 

The Negro Slave. 

Measured by Anglo-Saxon standards, a low type of un¬ 
educated negro is one bundle of contradictions. He can 
sleep more and get along with less sleep, eat more and get 
along with less to eat than ordinary humanity. In honesty 
and dishonesty, in strong affections and violent bad passions, 
in splendid loyalty and savage disloyalty, his moods often 
moving with rapidity from one extreme to the other in 
all these human motives, he is governed by his immediate 
surroundings and influences. 

It is totally at variance with Anglo-Saxon character to 
live in absolute subjection and yet love thfc master. The 
life on the plantation was one of absolute mastership on 
one side and of absolute subjection on the other, with the 
easiest sort of personal intercourse between the two, and 
affection on both sides. 

In this statement is contained a fundamental differ¬ 
ence in the characters of the white man and the 
1MOTO, which can never be appreciated except by 
th^ who have had intimate contact with the n^^ race. 
It is the lack appreciation of this difference which made 
outside Anglo-Saxon plans of reconstruction bring such 
confusion instead of order, out of the disorders of the 
Civil War. 

The white man loves to contre^, and loves the person 
willing to be controlled by him. The n^o readily sub¬ 
mits to the master hand, admires and even loves it. Left 
to his own resources and hee to act as his mind or emo- 
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tions dictate, no man can foresay what he is liable to do. 
He may move under the influence of high motives and 
imiMilses, or of savage passions. .'\11 this relates to the 
slave and to the freedman without education or training. 

The sfj-called race problem is not one, of the relations of a 
single white race with a single negro race, but rather one of 
a number of white races with a number of negro races. 

The negro jHjpulation of the United States is probably as 
much mixed as the white poimlation. When the slave trade 
was in full operation, some of the negroes brought over 
were absolute .savages, while others enjoyed a considerable 
degree of civilization. The best and the worst were pro¬ 
bably i.ooo years apart in civilization, while yet in their 
home in Africa. The highest tyjies were rerhaos those from 
the interior of Africa, who had developed a fair civilizition 
and were seldom enslaved. The lowest type was undoubtedly 
the West Coast Guinea negro, who was not only a savage, 
Uit the lowest ty])e of Cannibal. On the Red Sea shore, 
near Arabia, there developed tribes of possibly higher civili¬ 
zation than those in Central Africa. .Amongst the negroes 
themselves in the South, these differences are known and 
frequently referretl to. The “blue-gum nigger,” means the 
descendant of a west coast Cannibal type, while “the Dinka,” 
is the superior type. Other negroes believe that the bite 
of a “blue-gum nigger” is deadly poison. 

The better tyiies have many fine qualities of character and 
sometimes amongst them are individuals of rare intellect, 
and even princely characteristics of mind and manners. 
Bui, as in India, the highest of the princes yield and defer 
to practical English thought,, so in America, the African of 
high type defers to and promotes the civilization of the- 
white man of composite Caucassian blood, (English, Ger¬ 
man, etc.), while the inferior types stand in wholesome awe 
only of the fprqg with which the white man is known to insist 
t^on as punistmient for those who violate his civiiizatioa 

MtK^ the larger porticm of the negroes cai^ht and 
brought to Uiis connti7 by slave traders were nat urally the 
interior types. 
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The descendants of the better types travel most, and are 
servants about hotels and private houses, both North and 
South. 

The redentption of the negro race from a ctmdition of 
backwardness and une(|ual development may be accom¬ 
plished by education. This is made to appear doubtful in 
many cases, where education has been seen to emphasize in- 
»lo!ent or vicious qualities in many of them. On th; other 
hand, there are many examples in which better opportuni¬ 
ties and education have brought the qualities of good citi¬ 
zenship to fair develo])ment, and in excejUional cases to 
remarkably high standards. 

Civilization destroyed a large majority of the Indians. It 
is now said that the remnant yet left is the civilizable rem¬ 
nant. It is claimed that these are now improving in num- 
liers and in qualities of civilization. It is ixesible that 
civilization will do with the negro, in a different degree, 
what it did with the Indian, viz: destroy the inferior and 
uncivilizable i)ercentage and civilize the better element. 

It transpires that the leaders of the race itself seem cap¬ 
able of the best work in formulating plans for the elevatiop 
of the race by education. These have been happy in their 
judgment of what sort of education best suited the negro 
in his present conditions and surroundings. These strongly 
urge that the n^ro must rise by degrees, going through 
each condition of progress already passed by the white race: 
and that the education now most required for them is 
that, practical sort, which makes them artisans, (carpenters, 
bricklayers, blacksmiths) and skilled workers in other 
ti-^^ and better and more intelligent agriculturalists. 

The ultimate result would seem to rest principally with 
the race itself. 

The planter, living on his plantation, was always at 
hand to put a stop to any sort of disturbance. The in¬ 
fluence of the planter’s family was of greater importance 
than was ever appreciated in keeping the better natures 
of the negroes to the fore. A very generous and friendly 
kindness has an immense and far-reaching tnfliu- 
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eiice. The white boy or white girl of slave- 
holding families was to them something just a 
little more than ordinary humanity, and thus they could 
exercise an authority and an influence almost incompre¬ 
hensible. These peculiar relations were not without in¬ 
fluence on the while race. The control was not alone 
by -force. The example of perfect conduct was import¬ 
ant in two particulars. These were physical ci.urage. and 
the kee])ing of one’s word. The negroes admired tlie 
man who was afraid of nothing, and who never failed in 
his promises. Therefore, the (jualitics x)f courage anil 
truthfulness became highly developed: and to question 
either of these in any planter meant mortal combat or di.s- 
grace. Thus came the frequency of the duel in the Soutli,. 
though it was never so freijuent as has been supposed. 

Many people who were o))pnsed to the institution of 
slavery have Iteen iwrsistent in representing tite planter as 
a furious fighter or "fire-eater." l'‘re(|uent dueling seemed 
to confinn this renutation. 

.\s a matter of fact, the average planter, while amply cour¬ 
ageous, was the most amiable, friendly, hos|)itab!e and un- 
agressive of men. He was slow to take or give offense. lie 
never carried a pistol, or otherwi.-e we-’t i-repared for a 
fight. When he felt himself offended by an inferior, he in¬ 
flicted an ordinary chastisement, and it was dangerous for 
the inferior to resist it. When his veracity or courage was 
questioned by an equal, there was a well formulated “Code 
Duello,’’ printed in iKxik form, in accordance with all the 
regulations of which, he must as a gentleman priKeed. 
These required most ceremonial notices and preparations, 
also the attendance of frienils on each side, to guarantee 
absolute fairness. It required high character and courage 
to live under and up to the Code. 

Slavery and the habit of duelling were the two blots on 
the civiliiatklh of the South. The former frequently de- 
vdqted inhuman masters, and the latter, occasionally de- 
v^oped fighting bullies—the professional duelists. The 
great ntaiority of planters were neither inhuman masters nor 
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professional duelists, but were essentially the kind of men 
res|)ected and beloved of humanity. 

Among many other changes brought about in the cotton 
))r<jducing area of the South, is the total disappearance of 
the sentiment in favor of, or the reason for the tolerance of 
tlie duel. One of the most grotesque absurdities of the 
present day is the fool wlio poses as lieing willing to fight a 
duel, lalxiring under the delusion that he is imitating his 
grandfather. The courage of the liest tyjie of planter was 
never manifested in common fighting,, and among his worthy 
descendants, the duel is e(|ually in disrejmte. 

The idea that the aiite-liellum cotton planter was indolent, 
or an indifferent business man. or that be was always a 
s|)endthrift is totally wrong. On the contrary, he was ever 
on the alert. He was judicial minded, energetic, usually 
well eilucated. always well trained in every o|>eration con¬ 
nected with the proiluction of standard crops. He suc¬ 
ceeded by tbe same means that are necessary for success 
now. viz. by lietter e<lucation. lietter training, more energy 
and steadiness of pur])ose. than the average of the people 
who do not succeed so well. 

The system of agriculture <j|>erated by the platiter was 
wonderfully successful. Ilesides developing the production 
of cotton to an extent to give the world better, cheajter and 
more abundant raw material for clothing than ever before 
enjoyed, he at the same time, and in addition, produced 
more grain per capita, more meat per capita, and more home 
supplies, than the people of any other jart of the United 
States. The methods of organization, and of training the 
org^izations were unsurpassed. Influences adverse to edn- 
catioh of labor, and favorable to the institution of slavery, 
ultimately destroyed a system that was in other respects 
most excellent, and wonderfully successful. 

Great improvement in the condition of Southern agricul¬ 
ture is being brought about by diversification of crops, even' 
in sections that have as yet no manufacturing pqntlation. 
It has been pointed out that the ante-bellum bouthem planter 
of cotton raised practically all his supplies at home. The 
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prjst'lxlluni farmer has not Ixen doing this; but he is coming 
more and more to it, and is prospering in proportion. Al¬ 
though population is largely increased in each cotton plant¬ 
ing State, none of them (Texas excluded) are even now 
raising as much corn, meat or wheat as they did in i860. 

Plantation ProlitA. 

The planter who produced cotton with slave labor 
could always make money. Of course, this varied great¬ 
ly. Some wottld make more and some less, and some 
would fail, without regard to the price of cotton. Even 
at 4c a pound, a planter who was energetic and had good 
judgment, could make from 8 to 10 per cent, on his in¬ 
vestment. This certainty of profit was entirely due to the 
fact that the support or living for all the humanity on the 
plantation was produced on the plantation. 

The crop was generally laid out on a basis of 25 acres to 
one good hand and one mule, (^f this land, 10 acres 
would generally be put in cotton, and 15 in wheat, corn 
and oats. The mo.st able liodied men on the place were 
generally the plow liands. Aliout one-half the labor was 
selected for this puqx>se. The older men, the strongest 
women and the youths on the place made another force 
of labor that did the lioeing, handling of the grain, pick¬ 
ing the cotton and all miscellaneous work. 

Of course, the work of the able liodied men was not 
confined to plowing. In season, some of them did the 
blacksraithing, clearing land, driving wagons, ginning 
and hauling cotton to market. In fact, there were no 
such formulated divisions, such as is above indicated, but 
the work of all the hands ■ was subject to much vari¬ 
ation. In much of the work, all kinds of labor took some 
part; and in such work as hog-killing and sheep-shearing, 
even the cKftiren would like to be about and take a hand. 

A good planter could operate his plantation in such a 
way as to have practically the entire cotton crop as clear 
pr^t This would, of course, mean that live stock, grain 
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and other products of the plantation, beside cotton, would 
l)e sold in sufficient quantity to yield money to buy 
clothes, sugar, coffee, molasses and other necessary fam¬ 
ily and plantation supplies which could not be raised on 
the plantation. 

Extent of Plantations. 

Some plantations comprised as high as ten to twenty 
thousand acres of land, and one thousand slaves. These 
were comparatively few, and the entire investments in 
such a plantation would have been about one million 
dollars. On the other hand, there wire a great many in¬ 
stances of small cotton planters ovraing ten or less slaves, 
and 300 or less acres of land. 

ITie capital in such cases would not exceed eight to ten 
thousand dcdlars. 

The great bulk of the cotton was produced by planters 
who owned from 50 to 150 slaves and 2,000 to 5,000 acres 
of land. It wa.s this great class that made their planta¬ 
tion supplies on the plantation, and maile cotton growing 
a great institution. 

1 aking the average plantation at one hundred slaves 
and 3,000 acres of land, the equipment would be as fol¬ 
lows: 

25 plow hands. 

25 miscellaneous hands, 

50 women and children, non-producers, 

25 mules. 

\ 4 horses for family and general use, 

I 600 hogs, 

25 head cattle, 
too sheep, 
to goats. 

' IS ifogs. 

■ Chickens, euineas. peacocks, turkeys, geese, ducks, etc. 

Blacksmith shop, wheelwright and other wooid-work- 
ing shop, 20 to 25 negro houses, gin. house and screw, • 
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stables, barns, carriage houses and wagon sheds, and tn 
many instances, a grist and flour mill and a store. 

Such an average plantation of too slaves and 3.000 
acres of laml, with its equipment. w<nild be worth on an 
average aliout $100,000. It would produce about too 
bales of cotton, besides ail supplies. Such a plantation, 
conducted with energy and good j’idgment. woud easily 
make $10,000 to $20,000 a year, according to manage¬ 
ment and the price of cotton. 

The query as to a man's wealth was not “how much 
is he wc>rth?” hut "how many negroes does he own?” 

Some planters were thrifty and economical, and grew 
richer with great rapidity, while many employe<l over¬ 
seers to look after their estates, and spent the incomes in 
travel or local e.xtravagance. 

The Plantation Home. 

It was the custom for the planter to live on his planta¬ 
tion. Even tho.se who traveled much had a home on the 
plantation, and spent much time there. The maintenance 
of the organization of the plantation and labor, and the 
control of the negroes as slaves, made it practically ne¬ 
cessary for the planter and his family to live on the place 
This left plenty of time on the hands of each member of 
the family. In this condition the plantation home was 
always a hospitable place. Besides ample time, the host 
and his family hadabundantservice,horses,vehicles,plenty 
of home raised food, excellent cooks, .and plenty of amuse¬ 
ment, such as hunting and Ashing for the men, and danc¬ 
ing for the young people. Even the mu.sic was made by 
a slave who had learned the violin. (Negroes were fond of 
musk, and many of them learned to play different instru¬ 
ments.) There was no cumpulsion in such cases—none 
was ever necs^ary. The slightest suggestion by a young 
lady from the “big house,” would bring the tender of ser¬ 
vices from every one on the place who could play the Ad¬ 
dle. Besides being fond of music, the negroes were ex- 
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ceedingly fond of the gayety and finery of dances and other 
functions. Indeed, whenever the company and the home 
fojks furnished young people enough to make a quad¬ 
rille or Virginia reel, the first suggestion of the dance 
would be apt to come from some negro, who wished to 
see the fine ))eople and dressses in the rhvthmic evolutions. 
Then, too, fiddling in the big house at 'night 
for the young white folks, was an acceptable 
excuse for being late at work in the morn¬ 
ing. At all entertainments the "field hands" 
(negroes who had not acce.ss to the house as servants or 
otherwise,) would crowd around the windows and porches 
to look on, as they were always welcome to do. 
The i)leased expression on the faces of all these, 
and many other evidences showed that, to them, to watcli 
the dancing or other proceedings was great entertainment. 
On such occasions, it was not uncommon to see a young 
lady in the dance, when near a window, divide her atten¬ 
tion and conversation between the young man who was 
her partner, and some negro woman on the outside, who 
was one of her .slave friends. 

The publicity of all plantation life was training for the 
young men. and accustometl them to live in public view 
as it were, and contributed to make public speakers and 
statesmen. 

Previous to about 1845, most of the negro houses were 
log cabin.s. and the houses of many planters were also built 
of logs. After 1845. most f»f the houses for both planter 
^d slave were frame, those for the planter being usually 
%ge and pretentious, while those for the slaves were of 
abbut the same character as tenement liou.ses built about 
the same time for factory operatives in the North and 
East. 

The log house was usually covered with what were locally 
know'n as "boards.” These were 2J to 3 feet loi^, and 
about 6 inches wide. They were riven or split out of logli 
as shingles are, but were npt drawn as shingles were then. 
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(Shingles were “drawn" smooth and tapering with a “draw¬ 
ing knife.”) Frame houses were generally covered .with 
shingles. 

Oenanil Organization. 

The average well regulated plantation was almost al¬ 
ways In the immediate charge of the owner. If the owner 
was a professional man, lawj'er, doctor or preacher, there 
was generally an overseer. Many planters who were not 
professional men also had overseers. These overseers had 
general charge of the labor. They blew a horn or rang a 
bell in the morning to call out the negroes to work, and 
otherwise looked after their labors in detail. The pay of 
the overseer wa.s usually three ti five hundred dollars a 
year, a house to live in, a good horse to ride, and sonic 
part of his living out of the products of the plantation. It 
was he who flogged the slaves, when this was considered 
necessary. 

There were generally on every plantation a carpenter 
and millwright, and a blacksmith. W'agons had wood 
axles and were lubricated with pine tar. This pine tar was 
made in a “tar kiln.” Charcoal was used in the smith 
shop. This was made in a coal kiln. Collars for mules 
were made of corn shucks or poplar bark. Hogs, cattle, 
sheep and goats to make the meat supply were raised on 
the place. Much cotton and wool was spun at home, and 
not a little also wo'-en. Frequently wool would be ex¬ 
changed with some factory for cloth. 

The planter’s wife would overlook the weaving 
and the making of the negroes’ clothes, while most of the 
w<>rk was done by the negro women. 

Planters’ wives and daughters combined in a curious 
way aristocratic ideas and habits with practical capabili¬ 
ties. Whiletj^ a rule, they rarely worked much, they 
nevertheless learned every domestic operation anil 
duty, and could direct these with wonder¬ 
ful understanding and efficiency. Practically all 






THE PLANTATION BEFORE THE WAR. 


6x 


ladies learned to ride horseback, and to handle horses, nut 
only easily, but so well as to make it a real pleasure. 
young lady on a plantation would think nothing of having 
her horse saddled and riding ten miles in an afternoon to 
pay a visit, riding home the same afternoon. 

Much of the plantation work was turned into a frolic. 
In the autumn when the corn was gathered, many plant¬ 
ers would have it piled on the ground before the doors 
of the com cribs, and then give a “cora-shucking." 
Everybody on the place would be at the shucking, as 
would also negroes from neighboring plantations. Fre¬ 
quently many white jieople would be invited, and while 
these would do no work, both whites and blacks would 
have a big frolic. The function was generally on a moon¬ 
light night. There was liquor, mostly corn whiskey, while 
the shucking was going on, and a supper afterwards. Per¬ 
haps a shote or calf would be killed and barbecued. One 
negro would be selected to get on top of the corn pile and 
lead in the singing, and the singing was a sort of solo re¬ 
frain by this one leader, and .some chorus answer by all the 
others. Meanwhile the white folks would talk politics 
and hobnob in the big house. 

When new ground was to be cleared, the home folks cut 
down the trees, cut off the brush, plied it, and when dry, 
burned it; and then, to get rid of the heavy lop, laid a 
plan to get them piled up and burned. Neighbors were 
apin invited to help roll the logs into piles. This was 
called a “log-rolling,” which was a daylight function. 

-The social features of liquor, dinner and politics were 
abbut the same as those of the coro-shucking. The 
term “log-rolling” has been adopted as a political term, 
meaning: You help me, and I'll help you. New houses 
were freouently necessary for increasing numbers of ne- 
poes. For erecting the frames of these! “house-raisings" 
were similarly given. Amonpt the women, quilting par¬ 
ties were common. 

Giurches were liberally provided, and both master and 
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slave attended church with regularity. In the summer, 
when crops were “laid by,” (work of cultivation finished,' 
there would be, before harvest time, protracted and camp 
meetings, which would be liberally attended from far am! 
near. 

Amusements. 

'I'he amusements < ii the plantation were very numerous. 
In all of the.se, the negroes always took an interest, and m 
many particijiatcd. 

Fox hunting was very popular. Many planters kept 
fox hounds, some .is many as 25 or 30. It was not uncom¬ 
mon for ladies to ride after the hounds, and occasionally 
a privileged negro woulil also be allowed to go. 

Almost every planter kept one or two pointer or setter 
dogs and hunteil itartridges or f|uail. This was perhaps 
the most standard sport. 

besides the setters, iminters and fox liounds of fine breed, 
kept by the planter himself, his sons and the n.-groes gener¬ 
ally kept up a collection of rabbit dogs, cchiu dogs and ixis- 
sum dogs. 

Fishing was common and popular This was done wivli 
pole and line by evert body. The men and boys, white and 
black, went seining, gigging, grabbling, (hunting fish un¬ 
der stones) and muddying. 

Horse racing, chicken fighting, wrestling and boxing 
were all popular am' perfectly respectable. These sports 
were conducted with perfect decorum; and as a rule there 
was little or no betting. Betting was not unusual, how¬ 
ever, and sometimes .t would run high. 

House narties and picnics with dancing were frequent 
amongst the y<Hing white people, while barbecues, with po¬ 
litical s|)eaking or miscellaneous oratory were indulged in 
Ay the older pM9t>le. The negroes fiddled and danced much. 

The white boys and negroes hunted rabbjts in day time 
and coons and opossums at night. The life of the planter 
and his sons was a hardy one and they loved hardy sports. 
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These amusements—both in doors and out doors_never 

interfered with the duties or domestic economies of the 
liousehold or i)lantation. 

Prom Slave to Freedman. 

During the Civil War, the cotton plantations were 
practically in charge of the planters’ wives, assisted by a 
few old and decrepit men, and hoys under i6 years of age, 
All other white people had gone to the war. It is the 
marvel of marvels that in this condition, lasting nearlv 
four years, there was never an outbreak nor a symptom 
of discontent among the slaves. The negro character 
itself, the very exact and jwactical knowledge by 
the planters’ wives of the negro character, and 
the past training of the negro, all contributed to this 
result. The extent of the trust that was placed in the ne¬ 
gro’s keeping, and the perfection of its keei)ing on his 
part during the war, can never be hilly realiz^ or appre¬ 
ciated. 

After the war. when the negro became free and was 
given the ballot, and when new dominating forces began 
to appear, the negro .soon developed a number of charac¬ 
teristics that had been formerly suppressed or were latent. 
Adventurers came and misled him in politics; and while 
under the former control and influence he had been tract¬ 
able and amiable, under the new ones he became turbu¬ 
lent and riotous. Under bad leadership, and with negro 
jyotes State and county governments were set up which 
beb^me more corrupt and debauching than anything that 
evei- existed before under the form of a government. A 
State militia was organized, composed almost entirely of 
negroes. White people were forbidden to carry arms by 
laws which were not observed, the “Ku-Klux Klan.” which 
was a white man’s protective le^ue, was formed; and it 
was probably this organization which saved civilization 
from utter annihilation in the South from 1867 to ’1876. 
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White Supremacy. 

In 1876 the whites, by great energj. and partly by force 
of arms! obtained control of the State governments, 
which were still under the control of the negroes and 
corrupt whites, and thus ended the semi-anarchistic con- 

From 1880 to 1900, the political, social and industrial 
conditions in the South were vastly improved. Manu¬ 
facturing industries in iron, cotton, cotton oil, lumber and 
other raw materials were established and prospwed, but 
the voting power of the ignorant negroes made them 
still a disturbing and debasing influence m politics. 
From 1880 to 1900, practically all the cottim growing 
Sutes made laws withdrawing the right of suffrage from 
the illiterate whites and negroes. This seems to be ehm- 
-inating the last adverse influence exerted by the black 
man in politics, industrial development and progress. 
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CHAPTER V. 


bf tbe Bi)olitton of Siavert; 

After th« Civil War, no quick change came aboiftivuwr 
tkan prodaitned and legislated changes. The end the 
conflict made the n^oes legally free: but th<^ bed’noiii 
erf the habits or feelings of free men, and it took 
them to acquire them. The skilled laborers amongst tht^ 
were naturdly the most intdligent, and were the Atirf to 
reach the point of obtaining definite compensation fpr 
labor. 

The wooden cogs and waltowers of the gin running gear 
used for transmission of power wore rapidy and required 
frequent renewal. When these renewals were made by 
labw that cost nothing, cogs and wallowers were better 
than cast bevel wheels. But when the labor had to be 
paid for in money, a demand grew at <mce for cast bevel 
wheels. On to the larger whed, sections of castings tiett 
boked, making of it a large bevel whed, then a cast bevd 
pinion was put on the horizontal shaft, the heavy teed> 
mesiring properly with each other. The applicatkM of 
,CMt gearing about a gin house was i»obd>ly the first moye 
Hi llae direction of saving labor. , 






(Devices. 



^ became difficult on a farm to command or 
! negroes together to pn a crop (rf cotttm, 
had they grown with thdr ideas ‘^df " 
IrMom was absolution from woHt, 

[ bounds. This difiiail^ of o bte i a^ ;:hlliii^ 
v;;«^'io:i^ildatbd 'by the advent of a 

!' which megi^ rented iaodb oa V ' ‘' 
ily u^ori^ enough msiml 
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A Spirit of interest to manifest itself amongst 
planters in the introduction of appliances tending toreduce 
the number of hands and other annoyances connected with 
the preparation of cotton for the market. 

Wrought band iron rapidly took the place of ropes fur 
binding the bales, both as a matter of economy and for 
safety from fire. The turbulent times growing out of the 
entrance of the negro into politics, made im^tant the 
question of fire risk, which was fortnerly almost nothing. 

A mechanical attachment called the feeder, (A Fig. 21) 
into which the seed cotton could be put from time to time, 
and which would, with proper adjustments, feed the gin, 
was now invented and much purchased. This dispensed 
with the ginner or his helper. Co-incident with the 
“feeder" came the "condenser.” (G Fig. 2i) which was an 
attachment to the gin to catch the lint cotton between 
two skeletosi wire-cloth-bound rollers, delivering it from 
the gin in the shape of a continuous "bat”, instead of like 
feathers in a gale. This did away with the lint room hand. 

Next came a compact press capable of pressing a bale 
by the power of two stout laborers This would be lo¬ 
cated in the lint room, or at some point outside, where the 
cotton could be conveniently pushed directly into the 
press from where the condenser delivered it. This dis¬ 
pensed with the hands to carry cotton from the lint room 
to the screw, and aUo with the mules and drivers which 
operated the screw. 

During all these changes, the negroes were moving 
slowly towards citizenship. The number of them owning 
mules was yearly increasing, and the tendency with the 
planter was to encourage them to rent land and furnish 
their own live stock; even though purchased on credit 
from the planter himself. It was thought that the feeling 
of ownership wqpld result in better care of the stock. But 
this reqdoed more difficult the matter of getting together 
enou{^ stock to do ginning. Difficulties came also about 
the matter of keeping up the repairs about the gin house. 
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When a planter would adopt the tenant system—whether 
at once, or gradually—then he would disown any responsi¬ 
bility {or furnishing facilities to tenants to prepare cotton 
for market. Co-operative efforts of the tenants to keep 
up the gin house and screw would fail of good or satisfac¬ 
tory results. 

Public Qlnnery. 

By general consent it was determined that the best ar¬ 
rangement would be for the planter toibuy a steam engine, 
employ an engineer and the necessary force, and gin for the 
public for a fixed toll. Sometimes this would take the form 
of a traveling outfit, composed of a portable engine on 
wheels, a gin set up on a wagon, and a hand press which 
could be quickly put together on the ground near by. 
This would go from one plantation to another, stopping 
sometimes at the old gin house, and sometimes gmng di¬ 
rect into the cotton fields. See Fig. 18. 

These changes may all be said to have forced themselves 
upon the plantation. They were not the result of any ex¬ 
ertion on the part of the planter or the tenant to find bet¬ 
ter or cheaper methods. Each feature was introduced as 
a matter of necessity, not as a preferable way, but as an 
only way the crop could be prepared for market. 

The planter thought himself abused, the victim of in- 
fericH- labor, when he found that he must add to his gin¬ 
ning facilities. But when he established his rights to 
charge a toll, or other fmr compensation for these facilities, 
aiid^ determined to hire and pay for the labor in and about 
the )gin house, then did he begin to realize that, he was 
nearing the end of one of his worst vexations. These iir 
dustrial changes were not the only ones that were taking 
place. Agricultural methods were being similarly rcvo-^ 
lutionized. The plantation tools of 1870 may be said to* 
be the common wood plow stock with a smalt variety of 
small iron plow-shares, a common weeding hoe, a scythe, 
and a wagon. On the same plantation in 1880, one would 
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be apt to find modern reapers, sulky plows, cotton plant- 
en, elaborately made harrows, and like implements. 
From the close of the war to the present time, the quantity 
of ctmimercial fertilizers used, has increased from nothing 
to enormous proportions. 

Besides industrial and t^cultural changes, a still 
greater change was in progress, viz: the complete political 
and social revolution of the entire country. Many a per¬ 
sonal conflict between the whites and blacks, reported as 
a Ku-Klux or political row, was the result of honest dif¬ 
ferences between employer and employe, upon unsettleil 
business questions, aggravated by political agencies and 
prejudices. The wonder is, that where such vast changes 
were transpiring, the friction of the changes caused no 
more extensive trouble, plenty though there was. 

. After some experience with steam power, its applica¬ 
tion to the cotton press, as well as to the gin, became 
common, and from a source of expense, trouble and worry, 
ginning quickly became a source of satisfaction and profit. 
This was effected by steam power, improved facilities, and 
the ordinary application of the principle of compensation 
for value received. 

The question of ginning begmi now to receive much 
intelligent thought. A good steam ginnery came to be 
as much a standard pr<^)eTty as a mill for grinding com 
or flour. Whoever could attract the most public custom, 
gin the cheapest, and give the best satisfaction, as to ap¬ 
pearance of lint produced out of the same quality of cot¬ 
ton, could make the most money. 

Following these adaptations were well designed modem 
steam ginneries, well equipped, with labor saving devices 
and apffliances. 

Fig. 19 shows a brick ginnery with spiked belt elevators 
lor haixfling said cotton. This was wdl equippol irith 
overiiead water tank, hose and automatic sprinklers fmr 
fire protection. 

About 1885 to 1890 exhaust sucticMi fans began to ap- 



Fig. 19. 

Improved Ginnery. 
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pear, with which seed cotton could be unloaded from the 
wagon through a pipe or flue and discharged into the gin 
feeder, or into bins partitioned off in the gin house. Or, 
if it was desirable, to hdd seed cotton in storage, it was 
often done in small storage rooms, built apart from the gir 
house proper. When desired, this cotton would be feel 
to the gins direct from this outer house, or from a wagon, 
through a flue connected with this exhaust fan. See Figs 
25 and 27. For dis|)osing of the seed as they come from 
the gin, spiral steel conveyors were brought into use, ar 
ranged to discharge the seed through an opening in the 
bottom of them, or into a customer’s wagon outside of tht 
building. 

The seed, not needed for replanting, were formerly 
thrown out and allowed to rot and were then used as a 
fertilizer. They rapidly came to be sold to the cotton 
seed oil mills at good prices; others were cut up in suitable 
mills, to increase their fertilizing values, and thus they 
have assumed the position of a Intimate marketable pro¬ 
duct of cotton raising. 

The Problem of Baling. 

The most perplexing problem now before those engaged 
in the manufacture of improved machinery for the prepa¬ 
ration of cotton for the market is the question of baling it. 
Immense progress has been made in the construction and 
improvement of railroad facilities in the South. The 
very long distances it was formerly necessary to haul cot- 
ttm to reach a market, no longer exist, and the construc¬ 
tion of new lines is daily decreasing those distances. The 
product of large plantations is no longer hauled in ten 
tMde loads behind 6-mule teams accompanied by a surplus 
force of negroes to handle the 500 pound bales. The 
plantations ard 4 ut up and divided. The budness of the 
tenantk is separate now and distinct, whether on the same 
planta^m or not. Each tenant must imulcet his own 
few bales io his' one^ or two-horse wairon. It would he 
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a matter of importance to many farmers if the bale was of 
a size and weight that one man could conveniently handle. 
Tlie owners of public gins feel, also, the need of improve¬ 
ment in the matter of both the press and bale. 

The operation of handling the cotton to get it in the 
press box; the necessity still existing for one or two men 
(or a complicated steam tramper) to tramp it 
in order to get a good bale; the size of 
the bale; the fact that pressing is a periodic, 
and not a continuous operation, and the inadequate and 
incomplete covering, are all objectionable from every point 
of view. Continuous presses, such as are used for hay, 
have been used, making smaller and very desirable shaped 
bales, but the commerce, of the country may be said to be 
based on the old form. Cotton is stored, shipped and sold 
on commission for so much a bale; and to change the size 
or shape is to confuse business in all these things. One 
advantage of these small bales is that the press is 
powerful enough to make them sufficiently compact 
for export, whereas, ordinary plantation or ginnery bales 
have to be repressed in very heavy machines (called com¬ 
presses) at central points and ports. 

Other ginnery presses have been devised to make com¬ 
pressed bales. One method is by folding a compressed lap 
of cotton in layers, and then pressing the bale. Another 
is by tightly roiling up a compressed lap into a cylindrical 
bale. Another is by spirally winding under pressure, and 
compressing cotton into cylindrical bale.. The most 
^modern of these ginnery presses are designed to make 
Mies as cmnpact, and otherwise even more suitable for 
commerce, than the enormous and cumbrous compress 
plants heretofore standing and operating between’ the 
ginnery and export markets. 



CHAPTER. VI. 


Sbe flDoberit Cotton Cin, preoo anb Cinnert;. 

The roller gin for separating lint from seed in Sea Island 
and other black seed cotton, is of very ancient origin. 
This machine is not well adapted for ginning the upland 
cottcm of the United States. 

The Roller Qin. 

Fig. 20 shows a cross section of a common form of roller 
gin. 

Cottmi is put into hopper A. 

It is pushed forward by the reciprocal motion of feeder 
B, against leather covert roll C. 

’ Shover B presses the cotton against the leather covered 
roll which draws the fibre under the stationary knife E. 

Beater knife D, in conjunction with stationary knife E, 
beats the seeds free from lint. 

Seed fall through grid F. 

Lint adheres to leather covered roll and passes around 
with it until it is cleared by clearer bar G. 

There are several improved forms of roller gins, mostly 
working on the same principle. 

The perfection of the roller gin has been brought about 
principally in England, for use in India and Egypt. Many 
of the^ gins have been brought to the United States, for 
tue in the Sea Island cotton regions, and some few are 
now being introduced for long staple semi-upland cotton 
in the Mississippi Valley. A limited business is done in 
building these gins in the United States, but the gin busi¬ 
ness of the country is in saw gins. 

Ths Saw Qin. • 

The original principles of the saw gin as patented by 
Whttniey Holmes remain to the present day the dmni- 
naM fnrtures of the most modern cotton gin. 





Fic. 20. Rdkr Gin. 
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The most important advances in cotton ginning ma¬ 
chinery for the past hundred years consist in modes and 
material erf construction; in the manner of applying the 
driving power, and in accessory appliances for feeding 
seed cotton to the gin, and taking the products away. 

The frame and most of the other parts of the gin were 
formerly made of wood, while now, the main parts are all 
of iron or steel. The original conception of the brush 
remains nearly the same. It formerly consisted of four 
cross arms, studded with bristles, while now it is a hollow 
wooden cylinder carrying 25 to 35 rows of bristles. 

Fig. 21 is a section showing the principal working imrts 
of the gin erf to-day. 

Saw Qin, Pig. 21, Lettering. 

A—Seed cotton feeder. 

B—Revolving distributor. 

C—Interior of breast. 

D—Saw cylinder. 

E—Brush. 

F—Flue to condenser. 

G—-Condenser. 



Fig. 21 . 

Section of Saw Gin. 




76 • MODERN COTTON GIN, PRESS AND GINNERY. 


ProccM. 

The feeder A may be filled with seed cotton. It has 
means of regulation, and it will feed it with proper speed 
to the gin. The cotton in the space C is acted on by the 
saws, which pull off the lint cotton and carry it througn 
the spaces between the ribs M, while the seed, which can¬ 
not pass through, fall out in the front. The brush E clears 
lint cotton from the teeth of the saws and blows it through 
the flue F against the perforated drum of the condenser. 
The air passes through the perforations and the lint is de¬ 
livered on the outside of the condenser in a thick compact 
sheet. 

The pull of the saw teeth on the mass of cotton in the 
breast, causes it to revolve in the breast in a direction op¬ 
posite to the saws. This prevents the saws from exerting 
a too sudden pull on the fibres, and it also serves the pur- 
pok of bringing fresh lots of cotton into contact with the 
teeth. It is important to have the breast so shaped that 
this cotton may revolve with the least friction. There 
have been some patents granted on various anti-friction 
devices, for the breast, such as rollers in the front, and re¬ 
volving heads at the two ends of the breast. The latter 
has proven to be of permanent merit 

In the gin invented by Whitney it was necessary that 
the operation of ginning should be intermittent, ginning 
one breast full at a time, and then letting out the seed. It 
tnunpired, however, that when Holmes constructed a gin 
with saws, the form erf breast was improved; it could make 
and carry a revolving roll of cotton. The breast could be 
\.\ve hotxotn and, when the seeds Yien 
sufficiently cleared of lint by the saws, they would dro] 
loose from the roll, having no longer lint enough to keq 
tfroBselves et^;aged in the roll, 
t. file Holmes gin works continuously, the seed cotton be 
led to it l^renly, whUe the seed drops out as the ro3 
turns fri the breast. 
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Fig. 22 is a general perspective view of the Hdmes saw 
gin with feeder and condenser. 



Fig. 22. Perspective of Saw Gin. 


Figs. 21 and 22 exhibit practically the same gin as was 
used in horse power gin houses shown in Fig. 12, except 
that feeder and condenser are added. 

In Fig. 12 the attendant must remain constantly at the 
gin to evenly feed the cotton to it. 

A gin without a condenser blows the loose, fluffy cotton 
into a separate room, from which it must be carried out in 
baskets to the press. The addition of the condenser, as 
in Figs. 21 and 22, greatly reduces the danger from fire, 
and ensddes the machinery to be more compactly arranged 

Httiler Qin. 

In some sections of the country where the cotton plant 
grows very large and thick, and ripens fast, the cotton 
pickers ue not careful in ph^ng out the loci» of cotton, 
hot mix with the cotton some of the dried boUs, or 
in which it grows. These are locally e^ed “initti,'* 
(though the term is apt to be confused with eOttoB\i^jl 
hoOsk a prodact od the oil adU). A ipedat 
'deiigtmd to lemove tli^ 
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the same time that the seed are removed. This is known 
as a "huller gin”. 



Fig. 23. Huller Gin. 


Fig. 23 is a secticm, showing the general construction of 
the huller gin. The cotton is fed into an outer breast, at 
the bottom of which is a revolving s^Mked roller which 
combs out the huBKjf as the saws draw the cotton up into 
tbc main or inner breast. From the manner in which the 
ejUtton gets into the breast, this gin is also known as an 
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nodlflcatloDS «( Qlns. 

One maker has made a gin in which the mtton was fed 
into the end of breast and the roll forced endwise through 
the breast, the cleaned seed coming out at the other end 
A linter for oil mills has been made under this same plan. 

One maker has made a gin with sectional ribs; that is, 
with ribs cut in two pieces, the cut being about where the 
teeth of the saws j)ass through the ribs and out of the breast 
box. The size of the gap must, of course, be less than the 
diameter of a cotton seed. 

One maker has made a gin without a bnish, using a suc¬ 
tion fan to clear the saws. 

Numerous other s|)ecial features have been tried, but 
none of these various modifications have had any commercial 
success. 

Rating. 

All the gins are named and rated by their number of 
saws. The early gins run by horse power had 45 saws. 
As the mechanical work on the gins became more perfect, 
and as steam came to be applied to driving gins, it was 
found that they could be made to advantage with more 
saws, so that 60 -, 70- and 80-saw gins became common. 
The most popular size gin at the present time is the 70- 
saw. 

Gins are known as right or left hand, accewding as the 
driving pulley is on the right or left hand of the machine 
when standing in front, where the cotton is fed. Most 
gins have their brushes driven by a belt from the saw shaft, 
at the opposite end from the main drive. There is an¬ 
other method, however, in which the entire mechanism is 
driven with the main belt from a line shaft underneath, as 
shown in Fig. 24. . 

S p eeds. 

.The speed of dd horse power gins was 200 to 250 revo¬ 
lutions per minute, accewding as the mules or horses were 
driven slow or fast. Power gins are speeded foster, even 




Pic. 24- 

Gin Driven from Below. 
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Up to soo revolutions per minute, for the sake of greats’ 
production. The quality of lint cotton produced is greatly 
impaired by high speed. The action saw teeth at high 
speed tends to cut the fibres. The fibres are sometimes 
cut at low speeds, by improper attention to the gin. If 
the roll of seed cotton becomes obstructed, and fails to 
property revolve in the breast, the roll "breaks”: the saws 
continue to cut through the cotton in the same place and 
the lint is said to be “gin-cut.” A newly'sharpened gin 
will also sometimes cut the fibres. The remedy for this 
is to fill the breast with seed, close it up, so they will not 
fall out, put in a quantity of sand and run the gin until the 
sharp edges have been ground smooth. 

Wet cotton often gins badly by gumming the saws and 
by choking and causing fibres to be cut. Sometimes a 
small quantity of kerosene oil is poured in the breast witii 
the wet cotton, to prevent the gamming. It is necessary 
in any case when ginning damp cotton, to occasionally 
stop the gin and clean off the saws. 

Cotton Handling Devices. 

One of the most interesting features in the advance of 
ginning machinery is the means successively adopted for 
unloading the seed cotton from the wagons the planters 
and storing it to wait for the gin, or conveying it directly 
to the gins. 

In the old days, when each planter had his 
own gin house, with one gin, it was a 
small matter for his numerous slaves to carry 
his seed cotton in baskets up to the gin on the second 
Atop. But when the ginnery became a public institution, 
with many gins, handling ten to fifty bdes of lint cotton 
per day, the subject of getting the seed cotton unloaded 
fiw wagons smd delivered to the gin, commenced to re¬ 
ceive serioas attention. Among the first devices used for 
this purpose, was an enrficss belt, carrying spikes to fitk 
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up and elevate the cotton in a manner similar to grain 
elevators, with cups on belt. 

Fig. 19 .shf)ws a gin house equipjied with this style of 
elevating machinery. This method has now been super¬ 
seded by pneumatic systems, in which a large suction fan 
operates on 12 inch galvanized iron pipes, so arranged -as 



Fig. 25. Improved Ginnery. 


to suck the seed cotton directly from the wagons and de¬ 
liver it to the gins or to storage bins. Figfs. 25 and 26 
and 27 exhibit some forms of this device. 

One of the peculiarities of all the industries relying upon 
crude cotton aiie raw material, is that the entire business 
for the year must be crowded into the short space of time 
during which the cotton is being harvested. This pecti- 
liarity becomes more marked, as the business approaches 
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nearer to the cotton plant itself. It reaches the &nit in 
the matter of harvesting or “picking," so that all the labor 
of picking must necessarily be done as fast as the cotton 
matures. Ginning is but one degree removed from this; 
and, while a small amount of storage is possible on the phut- 
tation, yet from its great bulk this is unhandy, and the gen¬ 
eral practice is to have the cotton ginned as fast as picked. 
Thus it happens that a public ginnery must be equipped 
to hmidle large quantities of cotton at a time, during the 
picking season of three or four months, notwithstanding 
it must lie idle most of the other months of the year. In 
order to. in some measure, distribute the heavy press of 
business on some days, most ginneries have storage bins, 
capable of holding one to three bales of seed cotton in each 
bin. (This cotton is of course not in bales, but is usually 
discussed and measured in terms of the lint cotton it will 
produce.) 

Fig. 27 shows one arrangement of storage bins. The 
suction fan can take cotton from a wagon and deliver it 
into any desired bin; or it may take it from any desired bin 
and deliver it to the gins. 

The planter’s wagon is usually arranged to hold one 
bale of seed cotton. He can drive under a suction spout 
and discharge his load in five to ten minutes. At this 
rate, about six bales per hour, or 60 to 70 bales per day, 
may be handled with one suction pipe. The avenge 
ginnery in the Southeastern United ^ates has one suc¬ 
tion pipe and four to six 70-saw gins, which, when in 
good order, and running constantly, will gin ten to 
twelve bales per day each. There are many ginneries in 
Texas equipp^ to gin too to 200 bales per day. F^f. 28 
shows such a ginnery in operation. 

The suction fans are arranged to deliver the cotton, ami 
distribute it to the gins in a variety of ways, one of the 
most common being by means of an endless bdlt, trsvding 
horizontally in a trough over the feeders By this tneant 
several gins may be put to work on one lot of- cothNi-' 




Fig. 27.—Ginnery with Storage Bins. 






























































Fic. 28. Texas Ginnery. 
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at once, so that the customer usually has but a few tnin' 
otes to watt for the ginning of his load of cotton. 

The seed from the gins are sometimes removed bv 
spkal conveyors, but more often by air blasts or suctions. 
They are usually deposited in an elevated bin, so the cus¬ 
tomer may drive under it and receive the seed by gravity. 
Often the seed are sold to the ginner, who may be the 
purchasing agent for an oil mill, or who may have* an oil 
mill in connection with his ginnery. 

The practice of handling seed by air blast is not to be gen¬ 
erally recommended. In the first place, it breaks the seed 
badly, in turning comers and otherwise. Besides this the 
blast fills the seed houses with dust and lint. 

The system of running a whole battery of gins on the 
same lot of cotton at once, led to the adoption of a de¬ 
sign for delivering tiie cotton from all the gins into 
a single condenser, instead of individual con¬ 
densers. as former!) This effected a saving of labor, 
and enabled the cotton to be more rapidly delivered to 
the press. Fig. 26 shows a ginnery with several gins 
delivering into the same condenser. The air created by 
the numerous gin brushes, is discharged from the con¬ 
denser through a large galvanized iron pipe seen extend¬ 
ing through the roof. 

The condenser delivers its thick bat of cotton directly 
into the press, into w'hich it is sometimes tramped dotvn 
by the weight of one or two men. It is more usually, 
howet’er, tramped by means of a “steam tramper,” which 
is a long steam cylinder, arranged directly over the press, 
which is, from time to time, made to operate a platen just 
fitting the press lx>x. thus crowding enough cotton into 
the box for the principal mechanism to press into a com¬ 
pact bale of about 500 pounds. 

Slaeand Shape of Bale. 

The size and shape of the bale has passed through many 
changes, though varying but little from the average size 
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of 58 inches long, 30 inches thick snd 42 to 46 inches wide. 
This last dimension is the subject of the greatest variation 
because this is determined by the amount of cotton put 
into the press, ami by the harthiess with which it is packed. 
Within the last few years, most ginners have united upon 
a standanl for two diniensious. namely, 54 inches long 
and inches thick. 

Oesigns of Presses. 

The mechanism for o|)erating the cotton press has been, 
and is, of divers kinds. 'Hie first press of any geiier;'.! 
adu)>tion was the large womlen screw, set up outside, and 
turne<l by a hor.se or mule, as variously shown in Figs. 12. 
tf>. 2«). .Sfterwards. the same arrangement was 
adopted, using an iron screw in jdace < f wood, with the 
result of gretitly reducing the size. .At a later date the 
.screw was arranged with clutches and gearing, so that it 
could be driven by a Iwlt from steam or water power. 
One of these jtresses is exhibited in I'ig. 30. 

Presses are also actuated by hydraulic power. These 
have a vertical cylinder and jtlunger, about 10 inches 
in diameter, and of a length equal tt) the travel of the 
press, which is usually alumt seven feet. The cylinder 
is under the press 'n-x and packs up. A hydraulic pump 
forces water or oil tinder the idunge"- at about (too poumts 
pressure per square inch on the plunger. Tliis make.s a 
total pressure on the bale of about qy.otx) inntnds. 

Some presses arc actuated by tlirect steam \iresssure. as 
shown in Fig. 31. These have a vertical steam cylinder 
and piston, about 30 inches in diameter, untler the press 
box. Steam is admitted at boiler pressure of 70 to 100 
pounds per S(|uare inch. This gives a total pressure oti 
the bale erf so,oc» to 70.000 pounds. If the bale is of 
the standard size. 24x54 inches, this is equal to 40 to 50 
pounds per square uKlIt on the bale. This'is the amount 
necessary to make a bale of the average density of 14 
pounds per cubic fmit, as it leaves the gin house 






Fic 29. Old Gin House and Screw. 
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Nearly all forms of commercial presses may be ar¬ 
ranged to pack up or down, to suit the convenience of the 
gin house. The ]>ress shown in Fig. j6 is an up-packing 
press. It shows one of the latest forms, known as the 
“revolving box press.” This press lias two distinct cotton 
boxes, revolving around a common centre, so that while 
a bale is being packed, and secured with ties in one l>ox. 
the large condenser may be delivering its cotton into the 
other, so that the operation of ginning and packing are 
verj’ nearly continuous. 

nodern Ginnery. 

Fig. 26 shows the most advanced desigpi of ginnery 
now in use in the Southeast for tuniing out the so-called 
square bale. To drive the six gins of 70 saws each, with 
the press and the suction apparatus, requires about 80 
horse power, and will gin 60 to 70 bales of cotton per day. 
It is a model of convenience, but leaves much to be de¬ 
sired from the standpoint of fire risk and from the stand¬ 
point of the mill engineer. The building should l>e of 
brick, and should be of the standard factory or slow-burn¬ 
ing construction. Ther. should be some provision for dis¬ 
posing of the great volumes of dust and lint laden air de¬ 
livered from the suction fans. As it is, this air fills the 
surrounding country with lint and dust. The fans should 
be arranged to discharge into a fire-proof dust room of 
ample capacity to allow it to settle and purify, before 
emerging from a tall brick flue. There are also other 
methods of disposing of the dust. It would be better to 
have all the machines consecutively arranged on one floor, 
and driven from overhead shafting. The stor^e bins for 
seed cotton should be separated by brick walls, and the 
whole plant should have ample fire protection apparatus. 
Arranged in this way the insurance rates would not ex¬ 
ceed half of one per cent, per annum, whereas they now 
range from 4 to 8 per cent. 

While the various machines entering into the organiza- 
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lion of a uiiintTy have liecn very imicli improved by in¬ 
vention and desi^;n, the old traditions of having one story 
below to acfommi'date tlie running gear or driv- 
ing ap))liances, are '•till preserved. This makes much 
waste room. an<l materially increases the tire risk. There 
would seem to lie room for improvement in modifying 
the forms of some few of tlie machines, so that there could 
he an organization of machinery arranged on one floor 
of a .single story building, as is the case with cotton mill 
machinery. I.ooking to the accomplishment of the im¬ 
proved organization of the machinerv in a ginning plant, 
it is de.sirable to have a press that wonld stand on the 
ll(K)r ami have its parts accessible to a man standing on the 
.same tl(K)r. and make .a bale of siiliicieni density for ex¬ 
port. The handling machinery and condenser should a!S'> 
stand ujKui the flcair in a similar manner. 

In the best of the so-called scpiare bale presses, the bales 
delivered are far from .satisfactory. They are not dense 
enough, the bagging does not entirely cover the cotton, 
and they are not sufliciently uniform in size and weight. 

CtMnpress. 

The den.sity of cotton bales is increased bv the ‘■com¬ 
press.” which is a very heavy s|)ecial |.ress. costing about 
$40,000. It is usually operated in .seaport cities and in 
railroad centres to .save space in transportation. These 
are usually down-packing presses made of heavy iron, ann 
using direct steam pressure. The steam cylinders are 
to 90 inches in diameter, and they u.se steam at 100 pounds 
pressure. This exerts a total pressure of 500.000 to 
600.000 pounds, or about 400 ixmnds per sipiare inch on 
the liale. This retiuces the width of the liale to about 20 
inches, and makes it 20X24.\54. with a density of about 30 
pounds per cubic foot. . Fig 32 shows a general view of one 
form of press. This press has knuckle joints to increase the 
force of the steam. 



Fig. 30. 

Modern Screw Cotton Press. 





Fig. 31. 

Steam Cotton Press. 
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Qlnnery Compress. 

VVitliin the past ten ytars tliere has l>een much new work 
(lone in tryinjf to pnHhtce a bale at the gin house that 
would have snfticient ilensity for export, and also be com¬ 
pletely covered with better material than the coarse jute 
bagging now in common use. 

Qinnery Compress to Make Square Bales, loo Pounds. 

.?.< ••‘hows a press that was made the basis of the 
first effort to revise the shape and weight of the bale, aii'l 
compress it at the ginnery. 'I'liis was alx)ut 1.S80. 'Phis 
works somewhat on the order of a common hay jiress. 
When this effort was made, neither the commercial 
nor imiustrial conditions were fav<>rable to make its m- 
tnaluclion pnicticable. Transportation charges, rents, 
•ginning charges, commercial compensations, commis¬ 
sions and other transactions in cotton were to a very large 
extent rated per 1 ak—the bale being the old standard 450 
to 500 )K)uml plantation bale The ; roj>osed press mad'c 
the new Ixile al)out iH inches S(|uare. weighing 
aUmt too |>ounds, and h:iving a demity 1 f aljout 
.■^o ])onnds to the cubic fcMit. This is alH>ut the usual den¬ 
sity of the old standard bales after being compressed. It 
was propose<l to bind tl-.ese with wire as a hay bale is 
bound, ami then to slip them into a canvass sack, which 
could be returned to the ginner by the consumer of th.- 
cotton. Tltis press, the new style of the bale and its cov¬ 
ering commendetl itself to all intelligent people who were 
connected in any way with the cotton industr)'. But 
the difficulties of introducing it to supplant the old form 
bale, w’ith the usage.s associated with it, were as great as 
the difficulty would he of introducing the metric .system 
(notwithstanding its superiorities) into an engineering of¬ 
fice which contibmplated continuing business with tlie peo¬ 
ple accustomed only to feet and inches. 

In . spite of these difficulties. *|uite a number of these 
ginnery compresses were introduced. But it could at that 



Fig. 32 . 

Cotton Compress with Knuckle Joints. 



















Fig, 33. Ginnery Compress. Sipiare Bale. 
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time make no headway against the inertia of the old 
system. About 1895, the controlling force of old influ¬ 
ences began to relax, and it began to be appreciated that 
there was needed a more convenient, more compact and 
better covered bale than the old style plantation bale. 
Public interest has stimulated the production of a number 
of presses designed lo produce convenient compressed 
bales at the ginnery. It is not yet apparent that any of 
these have surpassed the press shown' in Fig. 33. 

Qinnery Compress to Make Folded Lap Square Bales. Soo 
Pounds. 

.\mong the first devices for completing the pressing of 
cotton a^ the ginnery, turning out a bale ready for export, 
was a machine for pressing the sheet of cotton as it em¬ 
erged from the gin condenser. This machine consisted of 
two rolls, held tightly together as they revolved, (be¬ 
tween which the cotton pas.sed), and a folder which re¬ 
ceived this compressed sheet, and folded it back and forth 
in the ortlinary cotton press. 'Jlie rolls performed the 
real compressing, and the ordinary cotton press merely 
closed up the layers tight and held them until the tics 
could be secured. The density of this hale was as great 
as any regularly compressed bale, 25 to 30 ]x>unds per 
cubic foot; the bale was of the prevailing shape and size, 
and ail the mechanical features seemed to be favorable to 
the general introduction of this system. But for some 
reason this system never reached any commercial impor¬ 
tance. The fundamental idea, however, of compressing 
a sheet of cotton between roils, previous to baling, is suc¬ 
cessfully employed in one of the presses now in use for the 
production of the cylindrical, or so-called round bales. 
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ainnery Cain|>ress to flake Cylindrical Lap Bales, 250 
Pounds. 

Fijr. 34 shows a cross section of a double continuous 
press for inakiiif; cylindrical, or .so-called round bales. 

Letterlnx. 

.\—Flue leadinp: from fiins. 

H—Wire cloth cylinder. 

C—.\ir vent. 

I)—Condensing chamber. 

KJ'—Compress rolls. 

(»—I.ap roil. 

U—Lap winding pre.ssure roll. 

J—Hydraulic pres.sure cylinder. 

K—Wide mbber bale-.siipporting apron. 

1 .^—Tightening roll. 

.M—keel for bagging. 

—\'alve board. 


Process. 

Cotton comes from the gins through llue A. The air 
current from the gin brushes, conveying the cotton, es¬ 
capes through the wire cloth surface 11 and passes out the 
open emls of the cylindir in hood leading to air vent C. 

The cotton falls into condensing chamber D. 

From condensing chamber it passes as a condensed 
sheet between the compress rolls EF. 

The compresseil lap is carried bv the bale-supporting 
apron K to the lap ro<l (i. 

It is given a start by hand around the lap rod ti. 

Tlie lap winding pressure roll H is then set up by the 
hydraulic cylinder J. 

The roll H reetdes under pressure as the bale increases 
HI diameter. 

As the liale increases it retiuires more of the apron K 




Fig. 34. Ginnery Compress, Cylihdrical Lap Bale. 
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to support k. This is compensated for by the rising of 
the tightening roll L. 

When bale has become full size, the valve board N is 
reversed, changing condensed sheet to companion press, 
which commences at once to make another bale. 

Bagging is led from reel M to the completed bale, rolled 
once around it, cut to length anil sewed lengthwise. 

Then the bale is taken out, lap rod removed and the 
bagging closed at the ends. 

Tlte bales from this press are generally 40 inches long, 
to correspond with wii'.tli of lapper in a cotton mill. They 
are made to weigh about 250 pounils, have a density of about 
30 ]x>unds and are sold by sam])les. taken while the bale 
is being made. 

The principal objectuMis made to the round lap bale 
are. (i) that the fibre is injured by the severe pressure 
put on the lap as it passes through the pressure rolls, 
(2) that the centre is so tightly wound that it is difficult 
to ojjen it for use. (3) “false packing.’’ the put¬ 
ting of bad grade cotton in the centre is hard 
to detect. (4) when u.sefl by putting on opener apron and 
fed direct to picker room machinery as is intended, there is 
less mixing than is desirable for good cotton mill practice. 
f5) when piled up in warehouse, the space between bales 
form objectionable crevices, where fire might iKCur and be 
entirely out of reach of fire fighting apparatus; (6) when 
these bales get wet. the layers tend to become felted and 
hard, like wood pulp: such layers are useless to the spinner. 
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OInnery Compress to Make End Packed Cylindrical Bales, 
250 Pounds. 

.’?.T 3n<l 36 show cross sections <tf another jiress 
for making; cylinilrical hales. 

Ijettering. 

1—L'])|jer part of frame. 

J —I'Yiction roller. 

3— J'raine of revolviiifr haiiii)' clianiljer. 

4 — 1 apcred portion of revolving l;aling chamber. 

5 — Slatted poriion of revolving baling chamber. 

—Head tree to hold slotted jilates. 

7— Stationary slotted jilates. 

8— Slots in plates. 

y—I’inion to revolve baling chamber. 

*0—Core to make hole through bale. 

It—Hopper for loose cotton. 

12— Feeding fingers.. 

13— Hydraulic ram. 

14— f'ap for base of bale. 

'!> Severing knives, attached to baling chamber, 
if'—Radial slide for knife. 

•7 Severing knives, separate from baling cham¬ 
ber. 

18— Knife rods. 

19— Movable bale carrier. 

20— Railial arm for bale carrier. 


Process. 

Cotton Ls piled into hoi)per it. 

Fingers 12 force portions of cotton through slots in 
plate 7. 

Cotton in revolving chamber 4 catches the loose cotton 
and draws it under the plate. The lajier in this revolving 
chamber and the pressure of the hydraulic ram from be¬ 
low'. pack the bale. 



















Fig. 36. Ginnery, Compress, End Packed Cylindrical Bale. 
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As the loose cotton continues to be drawn in, the bale 
grows, and passes on into the basket section 5. 

The 1 )ale base on hydraulic ram is forceil up against the 
bale and resists the downward passage with a definsle 
pressure. As bale grows this forces the ram down. 

When proper length of bale is made, the bale base 14 
engages the knife bar 18 which operates the knives 17 
to cut off the bale, while knives 15 support the cotton re¬ 
maining in the chamber 5. 

Ram 13 is lowered out of the way of bale base 14. 

Bale ba.se 14 is caught on radial arm jo and swung out 
of the way, carrying the bale with it. 

The bale is tied with wire and slipped into a sack and 
tied. 

.■\nother bale Itase is swung into position. 

Ram is run up to bottom of baling chamber, the knives 
are withdrawn, and another bale proceeds from the baling 
chamber. 

This pre.ss makes an acceptable bale. 

The disarlvantages of this press are, (i) the great friction 
on the cotton as it is drawn through and under the slotterl 
plates has a tendency to burn the cotton, or to discolor it by 
scorching, (j) There must always remain a cerUiin amount 
of cotton in the press. This makes it inconvenient in public 
ginneries, where each customer wants his cotton kept sepa¬ 
rate, and wants it all. as soon as it is ginned. (3) Same 
insurance objections as to round lap hale. (4) Additional 
insurance objection on account of ojrening length ways (like 
a “Jack-in-the-box") when wires break, under the action of 
heat. (5 ) Hardened e<lges, on account of friction in taper 
hale chamber. 
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Qianeo' Compress For naking End Packed Cylindrical 
Bales, 2S0 Pounds. 

.^7 R'kI 3^ show cross sections of still another 
press for making round hales. 

Lettering. 

1 — llase plate. 

■i —.Supporting colitnins. 

3— .\ntinlar top frame. 

4— lleiid tree. 

5— .\tiniilar rotating ring with hearitigs to carry 

cotiijtression rolls. 

(>--llearing.s of cotnpression rolls. 

7 — -Veck of compression rolls. 

8— t’omprcssion ntlls. 

g—Hevel gear to rotate rolls 

to—.'stationary nick on which pinion rolls. 

11— .\nti-friction rollers. 

12— Hopper for cotton. 

• 3—t'ire to make hole in hale 

14- hrante for holding interchangeable baling 
chambers 

15- I(i—S|)lil ring atiil bars. 

17—Hinges. 

iK—I^itch. 

ig—Hase of haling chamber. 

20—Hydraulic cylinder. 

21 .Annular hydraitlic ram to carry baling cham¬ 
ber. 

22—Inner hydraulic ram, to pre.ss the bale. 

.PfOCMS. 

Inner hydraulic rati. 22 forces ba.se of haling chamber 19 
up against rolls 8. 

Cotton is put in hopper 12. 










Fig. 38. Giunen' Compress, End Packed Cylindrical Bale 
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Shaft and pinion 26 and 25 transmit rotary motion to 
annular ring 5, carrying compression rolls 8. 

Compression rolls 8 are carried around by rotating ring 
5, and are at the same time rotated on their own axes. 

Cotton is'drawn under rolls 8 and compressed against 
base of baling chamber 19, which is held hard by the hy¬ 
draulic pressure, under the inner ram. 

. 4 s the bale grows, inner hydraulic ram is pressed lower, 
until bale is finished. 

When bale is finished, rams are lowered out of the way, 
baling chamber is swung out, bale is tied with wire and 
put into a .sack. Meantime, another baling chamber is 
swung into the press to receive the next bale. 

This is a late design of press for making round bales, 
which is not yet on the market, and whose advantages 
and di.sadvantages have not yet been determined. 

Many efforts are now being made to produce a satisfac¬ 
tory press to make, at the ginnery, a bale of sufficient den¬ 
sity for export, and at the .same time meet the require¬ 
ments of the domestic market. The accomplishment of 
such a result would seem very desirable. Several such 
machines now being introduced seem to'give fair promise 
of success. 
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tCbc planting, Cultivation anb t^arveetino 
of Cotton. 

rill* licrcin (liscu.-.scd is t!ic upluiul varieties of 

<joss\]iiuni J lerliaeeiini cultivated in tlie Southern United 
States. 


Varieties. 

W'itliout entering; into tlie liisloij of this plant and 
its mnnhcrless varieties, a few of the host kinds will ’'e 
studied. The niethoii of preparing lands, planting', fer- 
ti1i/in^, cultivating; and j;inninjr will ajuily eiiually well 
to most of the other varieties of u)iland cotton. The se¬ 
lection of the particular varietv of cotton adapted to any 
special locality, vvitii its surroundinjj conditions of cli¬ 
mate. weather, soil, labor, etc., cannot be predetermined, 
in the absence of some precedent in that locality. The 
best that can be done is to select such varieties as have 
proven best under si.iiilar eiivironments. and to finally <le- 
velop the jiarticular habit of plant best suited to that lo¬ 
cality, by a jirocess of auuually selcetiiifj seed and culti¬ 
vating. b'or example, if the grouiui is very rich and ca¬ 
pable of developing large plants with many bolls, a large 
variety should be selected at the etart, and seed should 
be .selecteil each successive year from the largest and best 
fruited stalks, at a period of its growth when its fruit is in 
the most perfect condition. If the ravages of leaf in¬ 
sects are to be feared, cotton with a low habit and a min¬ 
imum amount yf foliage should iie selected and hretl. If 
labor is scarce at any particular season of the year, cotton 
should be selected which will be ready for the harvest as 
nearly as possiljle at other seasons. If labor is abundant 
and cheap at all seasons of the year, it is, in general, more 




Fic. 40. A, Cotton “Square''; B, Cotton Bloom 
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pioiitable to cultivate a variety whose maturity will ex¬ 
tend over a prolonged period. This necessitates a larger 
number of successive pickings, but contributes in the end 
to a larger yield of the plant. On the other hand, if labor 
is scarce, a variety must be selected that will require the 
smallest number of separate pickings, thus enabling the 
laborer to pick a larger quantity per day. .-Vs an example 
of two extremes in this jiarticular, the variety known as 
“King” produces .to per cent, at the first picking and 40 
per cent, at the second picking, at dates about two weeks 
apart. The remaining 20 jier cent, lias to be gathered in 
from two to three more jiickings. The variety "Texa-s 
Oak” appears to give the greatest yield of upland cot¬ 
ton. and it yields 10 per cent at first picking, 40 per cent, 
at second aiul 40 per cent, at third. 

nie method above outlined for gr.ndually breeding the 
.special variety adajited to a certain condition, may be 
termed artificial selection, which i.s based on the same 
laws as natural selection. In addition to this, the method 
of hybridization has been widely and successfully adopte'l 
in the breeding of cotton varieties. This is accomplished 
by cutting out the stamens from the flower of one plant 
and artificially fertilizing the jiistil of this flower with the 
pollen dusteil from the stamen of a flower from a plant of 
another variety. The flower thus impregnated proiluc-s 
a IhiII of cotton, whose seeils jiartake more or less of the 
characteristics of liotl- jiarents. The seeds produce a new 
hybrid varietx-. This in turn may be hybridized, so that 
by proper skill, any given characteristic may be accentu¬ 
ated to any desired extent. These cotton hybrids, like 
most other hybrids, are liable to great variation, and 
great care is necessary, for several generations, to pro¬ 
duce a new variety which shall remain stable and true to 
name. 

Range of Locality. 

All varieties of cotton may be grown through a wide 
range of latitude, and various conditiors rf soil and 
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vicissitudes of weather, without fertilizing, and with the 
simplest nietliods o! culture. This was abundantly den:- 
onstrated in the Southern United States, on the libera¬ 
tion of its slaves, 'i hese people were absolutely without 
education, and totally incapable of thinking or planning 
for themselves. They naturally continued farming as an 
tccttpation, but signtdly failed in all crops but cotton, 
which grew in spite of any method or lack of method. 
lUit in modern and intelligent cotton farming, the pr.ofit 
arises from carefully considering ail the details as to va¬ 
rieties and fanning operations. 

Habits. 

Uotton is plantc ' in early ,-pring, and germinates in 
three or four days. ii> about one month it begins to jiro- 
duce buds. The buds are devtlojied in a large 
inviilucre which. In tn its s'-:-] e. gi-cs to the bud 
the local name ••M|ii:'re." See log. 4o.\. .\ftera-- 
other month, when ll:c plant is to to 15 inches high, 
this bud opens and produces a white flower about 
li inches long, and and about the same iliaineter. See 
big. 40I!. 'I'hc petals turn pink the second ifor-ing aft r 
its appearance, and urop off tiie third, leaving the small 
ovary abi ut i inches in diameter, within the involucre. 
This ovary is known as the "boll. " and grow.s, after about 
one month, to full maturity, being then ovoid and about 
ixii inches in diameter. See Fig. 41.A. The plant is 
then mature, ami is about 4 feet high. The boll ripens 
in from one to two months, turning from a bright green 
to brown, and. bec.iining dry, cracks open, separating 
into alamt five segments. See Fig. 41B. Wthin each 
of these segments iightly adheres the lint cotton sur¬ 
rounding the ssetl. alx ut 32 in number. See Fig. 42 . 
These separate cott-.n segments are called “locks.” Cot¬ 
ton in this condition is generally called “seed cotton,” as 
distingttished from •‘lint cotton.” which is the product 




Fig. 41 . A. Matureil Boll; B. Bt.lt Beginning to 





Pie. 43. A, Boll Fully Open; B, Empty Boll 
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without the seed, being the article known in commerce as 
“cotton.” There are usually about 10,000 cotton plants 
per acre. 

Yield. 

The average yield under moderate cultivation is about 
i-io lbs. of seed cotton per plant, about 1-3 of which is 
lint, and 2-3 seed. These yields and projtortions vary, of 
course, with variety of cotton and mi>de of treatment. 
The long period refjuired for the growth and maturity 
of cotton, while rendering inconvenient the growth of other 
crops on the same land in the same year. )Mwsesses the 
great advantages of enabling the plant to average up in 
its lifetime, extreme variations in heat, cold. mai.sture and 
drought; thus a total failure of the cotton crop is practi¬ 
cally impossible. 

Soil. 

Ideal soil for the pioduction of cotton is considered to 
be fine sandy loam, underlaid with clay; the sand serving 
to transmit heat and aii to the roots, and the clay sub-soii 
to retain moisture and prevent .caching away of fertihaers. 
Natural fertility in soil, seems not to lie (lermanent, because, 
without the annual aiJjrlication *)f fertilizers, cotton, like^ all 
other plants, would, in time, exhaust the land. This time 
w'ould naturally be longer, the more fertile the soil. 
But it follows that land w'hich is fertile by nature, is also 
a land which will conserve artificial fertilizers. 

f’ertllizcra. 

While cotton responds most generously to the appli¬ 
cation of fertilizers, it is not possible to ind^nitdy in¬ 
crease this yield. The limit of increase depends upon me 
character of the soil. Though in any soil this limit of m- 
crease may be extended by judicious treatment. The 
reaching of thb limit is analogous to the correct propor- 
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tions of a mechanical structure like a bridge. There 
must be the proper materials, they must be properly dis¬ 
tributed and of the proper weight. In this condition, 
any increase in the amount of material used actually de¬ 
tracts from the utility of the structure. But it is always 
possible by readjusting supports, to add new strength 
by the addition of more material. 

The proper method of proportioning and mixing the in¬ 
gredients to produce the desired results, is fully treated in 
the chapter on Fertilizers. 

Draft on the Soil. 

The cotton plant takes less from the soil than most other 
crops. If the actual elements of nutrition which this plant 
requires, be annually restored to the soil, cotton may be 
profitably grown on the same land annually for all time, 
without any rotation, other than that gained by planting 
the rows of cotton each year, between the rows of the pre¬ 
vious year. 

Implmnenta for Cultivation. 

Owing to the low mechanical ability in the class of 
labor that was heretofore almost universal in cotton farming 
in the United States, advancement toward scientific and 
complicated agricultural implements has been exceedingly 
slow. Nothing but the least complicated implements have 
maintained their supremacy, those which can be easily re¬ 
paired at the plantation blacksmith shop. 

The motive power was the mule; the transmission appa¬ 
ratus was harness with the least number of parts, made 
of corn husks, cotton ropes and bands and chains (locally 
known as “gear”) ; the plow was as simple as could be made, 
with no adjustments save as to the “point”; the guiding 
hand was the negrff. This was a congenial and a harmmii- 
pus whole, udiich the natural law of evolution developed 
as most profitable ragine—the white man bdng the 




Ftc. 43. N^ro and Plow. 
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engineer—ior the pr.-xluction of the largest share of the 
world’s cotton crop. 

As one after another of social and racial conditions 
have changed, changes naturally occurred in agricultural 
implements. As the price of plantation labor materially 
advanced, labor saving implements naturally came into 
being, and they were adjusted to suit the conditions. 

Figure 43 exhibits the common form of plow, as a 
whole; the iron part, shown bolted on at the e.xtreme bot¬ 
tom, being known as the "plow point," and the rest of it 
as the "plow stock. ” The point of attachment at the ex¬ 
treme right has two divisions; if the draft arrangement is 
put in the lower divi>'on, the plow runs shallower, and if 
in the upper division, deeper. Formerly the entire plov/ 
stock was made of cak, only the point being iron or steel. 
It is now the univeival practice to make them with the 
iron foot, as shown The handles are 24 inches apart, 
and the length of beam 44 inches. The weight is about 
40 pounds. 

Figtire 44 shows .some of the plow points. No. 3 is 
the “shovel.” It measures 10 inches wide and 12 inches 
long. It is principally used to run the last or middle furrow 
in making the "bed." as described in the paragraph on 
Preparation of I-and. No. 4 is the “scooter,” or “bull- 
tongue.” It is 4'i inches wide and 12 inches long. It i.*t 
used to run the first or laying-off furrows in bedding, and 
to run in many of the subsequent furrows for deepening 
them. It is also used as a part of a combination shown 
hereafter. Nos. 5 and 6 are different forms of the sweep. 
No. 5 is 20 inches wide and 12 inches long. No 6 is M 
inches wide and I3 inches long. The sweep is used^ in 
cultivating growing cotton, to kill grass while looseiung 
up the earth to the shallowest possible a^ttnt. The 
sweep is intended to be wide enough from tip to tip to go 
over in two runs the entire space between two adjacott 
cottmi rows, running as near each row of plants as pos¬ 
sible not to actually cut thenv 
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In Figure 45, Nos. i and 2 are different forms of the 
turn plow used for general purposes in breaking up land, 
and for bedding. No. 1 is inches wide and 12 inches 
long. No. 2 is 7 inches wide and 16 inches long. No. S 
is another form of sweep, built up of three parts: two sep¬ 
arable "wings,” and the centre part, which is the scooter 
shown at No. 4, Figure 44. The three parts are shown 
in Figure 46 Ixdted together with the “heel bolt,” which 
is the bolt used to fasten plow points to the plow stock. 
This bolt has a thumb nut, which can be screwed up bv 
hand and made tigl t by striking with a heavy stick or 
stone, or any object convenient in the field. The width 
of this is about the same as other sweeps. The centre 
piece is put on for a guide to steady the plow in its course. 
It enters the ground far enough away from the plant not 
to cut the roots, especially when the plant is young. No. 
f). Figure 44. runs shallower, and is a better form to use 
as the plant grows older and the roots reach farther. 

Figure 46 shows another sweep built up of two pieces j 
the same scfxrter (No. 4, Fig. 44), for a centre, and a flat 
piece of steel (No. 7) bent around, to form the wings. 
This is about g inches thick and 3 inches broad. Built-up 
sweeps are easier to make and repair than the solid kinds, 
and they can he made from the ordinary small sizes of bar 
steel kept around the shop or in stock at the village 
stores. No. 10 is the hoe used for "chopping out” cot¬ 
ton. or killing the superfluous plants, to leave growing 
plants at a certain di^tance apart in the row. The blade 
i.s 7 inches wide and 6 inches long. The handle is 64 
inches long. . 

Figure 47 shows two fertilizer distributors; one a tin 
funnel with long spout, and the other a more advanced 
form. The funnel is 5 inches wide at the mouth and 42 
Inches long. It is colloquially known as a “guano horn." 
A man carriesi# by means of a rope tied in the two rings, 
and dung over the shoulder, so that the spout timls in 
the furrow. He also carries a sack of guano, so pla^ 






Plow Points. 
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that he can easily take out a cup-full at a time, and throw 
it in the funnel as uniformly as possible while he walks. 
The funnel prevents wind from scattering the guano. 
The machine shown in Figure 47 is pushed by hand so 
that the wheel follows down the furrow. Guano runs out 
of the hopper into the shaker, which is agitated by means 
of cams on side of x.'heel. The amount distributed may 
be adjusted by a thumb nut on top. which regulates the 
distance that shaker hang.s from bottom of hopper. 
The machine is 66 inches long and 24 inches wide between 
handles, and weighs pounds. 

Figure 48 is a cotton planter, which makes a small fur¬ 
row. drops seed in it at a unifwm rate, and covers it. It 
consists of a hopper, holding about half bushel cA seed, 
supported by two bc.;ras which meet in front, and diverge 
to the handles in the rear. In the extreme front, at left 
of figure, is a plate with holes in it for attaching the draft 
arrangement for mule. Directly back of that is a narrow 
plow arranged to adjust at varying depths to open th« 
seed furrow. Next comes a wooden wheel following in 
the furrow. A crank is attached to the axis of wheel, 
udiich oscillates by means of a connecting rod, a small shaft 
in hopper. This shaft carries long teeth at right angles 
to it, to agitate the seed and force them out at the open¬ 
ing in bottom. This agitation is necessary to make the 
seed fall out. because the particles of adhering lint cau.se 
them to stick together and pack. Behind the seed apert¬ 
ure, follows the covering board, attached to the frame of 
machine by long springs, to compensate for unevenness of 
ground. The machine is about the same size as the ferti¬ 
lizer distributor and weighs 60 pounds. 

Figure 49 is a large sub-soiler, which is but rarely us^. 
Something similar is in use in parts of Texas for origin¬ 
ally breaking up prairie lands and putting them in tilth. 
It is somewhat larger than the ordinary plow, and on ac¬ 
count of the heavy “point,” weighs 100 pounds. Thg 
plow points lor use with this plow are cast steel, made 
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separable, so that parts most quickly worn may be re¬ 
placed. 

Plow points shown in Figures 44 and 45 were formerly 
made of wrought ircn, and had the points plaited or 
"laid,’ by welding on narrow pieces of steel. Bars of iron 
about 3-8 inches thick and of just the right width for the 
various plows, were usually bought, along with other 
plantation supplies, and the plows were forged at home. 
Now, however, it is the custom to buy plows from the 
implement factories, where they are shaped out of solid 
steel by special machines, and are cheaper and better than 
the home-made article. In any case it is necessary to 
have a blacksmith forge for sharpening plows on the 
plantation. It is especially desirable to always keep sweep.? 
as sharp as possible, to the end that they -may not fail to 
cut all grass and weeds between cotton rows. 

'Pnparatloii of Land. 

Land which has never been under cultivation for any ' 
iTop should be jmt in readiness for cotton crop in the 
same general way as for other crops, that is: cleared of all 
luhbish of whaicvf nature, and plowed up, to get the 
land in good tilth. Kxcept in the case of prairie lands, 
where heavy grass covers the ground, this preparation 
^ould be accompll.slied as late as possible in the spring, 
just in time to he ready before planting. Some planters 
make a practice of preparing cotton lands in the fall for 
the next spring planting; but it has i'een abundantly 
proven that, (except for special reasons hereafter men¬ 
tioned) such work, tm the average cotton land, is worse 
than useless, for the reason that it softens the 
land for the reception of winter rains, which 
away much natural plant food. The prac¬ 
tice of fan preparation originated in Northern • lati¬ 
tudes, where niffeh snow falls, and where deep freezing is 
facibtated. Both of these matters are of recognized 
VahMi.to the land. 
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All vegetable matter when properly decomposed, is 
valuable plant food; therefore if the proposed field is cov¬ 
ered with dead grass and roots, it should be plowed un^ 
in order that it may decompose and furnish food for 
the new cotton crop. This is a matter requiring careful 
judgment, in estimating whether the expense involved 
in turning under the particular grass in question will bring 
a commensurate return as a fertilizer on that particular 
land. Its value will always be in its nitrogen; and, if the 
land happens to be already rich in that element, as in the 
case of lands in river bottoms and cane brakes, the 
additional nitrogen is not profitable. 

When breaking up land, the plowing must be 
as deep as possible, and done when the ground is in the 
right condition as to moisture, so that it will not clod. 
If, from the nature of the land, clods are inevitable, the 
harrow must follow. No crop may be successfully 
raised in soil where lumps and clods exist to an extent to 
prevent uniformity in planting, covering and cultivating. 

When, by the foregoing operations, the ground is 
brought into good tilth,” the operation of “bedding” is 
begun. 

This is the throwing up of wide elevated ridges, in the 
•centre and top of which, the seed is to be drilled. The 
width of these beds is therefore determined by the width 
decided upon for the cotton rows. The entire field is 
made up into these alternate beds and “middles” or cen¬ 
tre furrows. The w-dth of the cotton rows in the South¬ 
ern States of America is by common consent made four 
feet, while in the Southwestern prairies, and in the Mis¬ 
sissippi bottoms, row.^ are sometimes six feet. The gen¬ 
eral rule may be stated that rows are to be laid off a dis¬ 
tance equal to the average bright attained by the plant. 

The first operation in bedding, is flowing a series of 
furrows throughout the field, at proper distance apart for 
the rows, (say four feet). On hillsides these rows must 
•run in contours, around the hill, in order to keep as near 
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level as possible, to prevent washing by heavy rains. 
Cotton does just as, well, if not better, on level ground, 
and whenever possible, fairly level ground should be 
chcssn. In this case, rows are generally run north and 
south with an idea to catch the sun more fully between them, 
and are as straight as they can be plow'ed. The usual 
method of laying off rows in the Southeastern States of 
America is to set up o tall pole (with a piece of cotton or 
white paper on the top end to make :t vi.sible) at the north- 
we.stern corner of the held. Start the plow at the south¬ 
western corner; but before proceeding set up another pole 
four feet east of starting point, for a target for the return 
row.. Plow straight toward the pole at northwestern 
corner, driving the niule so that the pole is always visible 
between his ears, and holding the plow steady. At the 
end of the row (which on level ground may be half a mile 
long) move the ptjlc eight feet to the east for the next 
target, and plow souih, towards the pole set up at the be¬ 
ginning. .An experienced man can lay off rows by this 
method as .straight as if run with a transit. .A scooter (4) 
is the usual plow for this purpose. It does not make a 
furrow deep enough., but any deep running plow would be 
difficult to hold in its course with sufficient accuracy for 
spacing off the row.s. .Another scooter should follow in 
the same furrow, and make it altogether at least 12 inches 
deep. In this deep centre furrow should be distributed 
the fertilizer, of the amount and kind set forth in the chap¬ 
ter on fertilizers. It should he applied with a ferti¬ 
lizer distributor. See Fig. 47. This machine can be ad¬ 
justed to evenly del’ver any required amount. Other 
plows follow’ each olher on each side of the centre furrow, 
throwing the .seal toward the centre, until they reach half 
the distance to the adjacent row. This half-way line is- 
calletl the “middle.” The plows used in bedding are, 
first, the scooter(4)^ ic i laying off and sub-soiling in same 
furrow; then the turn plow (2) on each side, followed by 
a scooter for deepening, in same furrow. This is repeated' 
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in furrow after furrow until the “middles” are reached. 
One line is plowed down the middle with a shovel (3). It 
requires about ii furrows to complete the “bed,” 
which forms a ridge four feet wide and rising above the 
natural level of ground some six inches, flanked on 
each side by “middles,” which appear like flat gullies some 
six inches below natural level. The ridge itself thus a[> 
pears to be about 12 inches high. The fertilizer is thus 
buried in the centre of ridge about 18 inches deep. 

One of the cardinal points is to get deep tilth 
in order to induce cotton roots to grow deep in the 
ground. Cotton has a tap rexA, which will, under 
favorable conditions, go four feet deep in search of food 
and mcMsture. The deeper that ground can be stirred in 
preparation, the deeper the roots will run, thus obtaining 
a firm hold against storms, and providing the plant with 
moisture during droughts. It might naturally be in¬ 
ferred that the deep plowing required, could be 
obtained with fewer furrowings by using a heavy 
two-horse plow like that shown in Figure 49. 
There are conditiems where this might be true. The soil 
must be very sandy or friable, so that the large rolls of 
earth, turned up at each furrow, will naturally fall in a 
finely divided state. The soil must not be too damp, or 
the large plow will inevitably leave lumps, while relatively 
small plows repeated in the same furrow, as described, 
will reach as deep, and tend to pulverize any kind of soil. 
If the heavy plow be used, and large clods result while 
bedding, the evil cannot be remedied with a harrow, as 
is the case of ordinary breaking up of lands, for the rea.son 
that harrowing would destroy the shape of the bed. 

The time required to make beds for cotton, not includ¬ 
ing any preliminary process of clearing the land and put¬ 
ting it in "tilth,” is based on the average distance walked 
by a mule wMle drawing a {flow, say ly miles per dajh. 
For rows four leet wide it hxrrows per row, there jpua 
aa miks of furrows oer acre, hence one plow can hed;)i 
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acres per day. Tl'.e number of mules and plow hands 
must be so calculated that all the land designed to be 
planted in cotton, may be prepared within one montli 
previous to the date of planting. This limit is arbitrary, 
■but is based on the fact that (within practical limits) the 
shorter time the beds lie exposed lo the weather before 
receiving seed, the less chance there is for leaching away 
the fertilizers, and h'r settling and hardening of the soil. 
At the rate above mentioned, one plow can bed about 20 
acres per month. This allowance is about the usual prac¬ 
tice. and provides f.'r spare time to devote to small food 
crops generally considered essential in connection with 
cotton farming. 

If cotton is to be planted in a field which has just pro¬ 
duced a crop of cotton, the laying out of rows is simplified, 
ljecau.se the old lieds serve as markers. The new 
beds are arrangetl to lie exactly over the old middles, and 
vice versa. This allows a given strip of land to rest, and to 
raise cotton alternate years. This practice has the further 
advantage of allowing the fertilizer furrow to go deeper, as 
it is alrea<ly somewhat lower than the top f>f the bed. 

Planting. 

The date of planting cotton varies with the climate and 
with the .seasons, from March loth in Southern Texas to 
May 1st in North Carolina. The theory is to plant 
as early as it can be safely assumed that there is no danger 
from frost. The young cotton plant is very easily dam¬ 
aged. It will stand considerable frost without being ac¬ 
tually killed; but it is inevitably stunted, and frequently to 
such an extent that other cotton planted two wedcs later 
may thrive and produce much better. Cotton has been 
known to mature a good crop in the State of Georgia 
when planted JqjM ist, although the usual date of planting 
there is April lOfli. This is mentioned to show the possi¬ 
bilities in the case when the weather conditions are just 
right. ■ But such .planting as a rule would only be experi- 
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mental. Early planting is desirable in order to give the 
plant time to get a firm hold on the soil, during spring 
rains, in <wder to survive the long summer drottghu, 
(about lOO days) usual in cotton growing localittes. 
Late planting is generally productive of inferior lint. 

A shallow furrow, some three inches deep, is opened in 
the middle of the bed, and the seed drilled in and covered 
one to two inches deep. The earlier that cotton is 
planted, the more lightly must it be covered, because the 
ground is colder, ana the seed has less warmth to make it 
germinate. An implement called the “cotton planter” 
(Figure 48) is used for the complete operation of opening 
the furrow, sowing the seed and covering. It is drawn 
by a mule in the same manner as a plow, and can be ad¬ 
justed to distribute seed as thinly or thickly as desired. 
One man and mule lan plant with this implement six to 
eight acres per day, and it is done with great regularity. 
Formerly the planting was done by opening places in the 
bed with a hoe (10) at more or less regular intervals, and 
{lr<^ping a handful of seed into each place, and covering 
with the hoe. This work was done by women. A good 
day’s work was one acre per day. Four times as much 
seed was used as with the latter method. The result, too, 
was not so good, some seed being planted deeper than 
others, so that some plants came up later than others. 

Although the cotton plants, when mature, never stand 
less than one foot apart, the intention is to drop with the., 
cotton planter one seed every inch. This is to allow for 
any irregularity in the working of the implement, and for 
faulty seed. When the plants come up, they are all thin¬ 
ned to the require^ distance, as hereafter describ«L 
Seed is so cheap that but little effort is made to econo¬ 
mize in the amount planted. When costly, selected seed 
is used, or when, for other reasons the price is high, the 
amount sowed may be with profit rcduc^ 

At the rate of one seed per inch in rows four feet apart. 
131,000 seeds are reciuiredper acr&. As there are ahont;!; 
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5,000 seed per pound it requires 26 pounds, or nearly a 
bushel per acre. As the plants are to finally stand only 
one-twelfth the planted distance, it is obvious that, under 
the most economical system used at present, eleven- 
twelfths, or over 90 jter cent, of the seed is wasted. 

The object in plat ting cotton in ridges, as described, 
is primarily to drain it of surplus water. The plant does 
not require much water at the surface of the ground. In- 
cidently, the elevated bed or ridge, gives the roots freer 
access to heat and .air. The “middles" form a complete 
drainage system for the field, ren<Uring it impossible for 
puddles of water to .stand in the cotton. 

Cultivation. 

Within three to six uays after planting (depending on 
weather and on care in planting) the cotton plant ap¬ 
pears with two (false) leaves above ground, standing 
thick in rows. When it attains its third leaf it is three to 
five inches high, and is two to four weeks old. This is 
the season for thinning out (called “chopping”) to the re¬ 
quired distance. This is done with the hoe (10), and the 
intention is to leave only one stalk in a place. The proper 
distance for plants to stand in the row has never been defi¬ 
nitely fixed, some good planters preferring only 9 inches, 
while others, equally as .successful, contend for twice this 
distance. It would seem, therefore, under average condi¬ 
tions, that the distance apart, within these limits, makes 
but little difference in the ultimate yield of cotton. The 
closer the plants stand, the greater the number that may 
stand on a given area, but (ordinarily) the less yield per 
I^nt. Certain conditions of soil and climate, how¬ 
ever, seem to produce better at one distance than another. 
It is wdl known, for instance, that thick planting superin- 
duces early maturity, so that, if for reasons of early frost 
in the autumn, ardor fear of some late insect pest, it is de - 
dred to hasten the maturity of the crop, thick planting 
would ^ preferred. Oh the whede, it would seem bet- 




15* PtANTING, CULTIVATION AND HARVESTING. 

ter practice to leave the plants not more than 12 inches 
apart, and trust to high fertilization and cultivation to 
m^e each plant produce its maximum. Having deter¬ 
mined upon the desired distance, a hoe must be selected 
whose width shall be equal to that distance, or one-half 
or one-third of it, so that the chopping may be systematic¬ 
ally performed. The average hoe is seven inches wide, 
and this has been frequently a factor in fixing a distance 
between plants at 14 inches,, so that there would be two 
chops between the plants. 

Experienced choppers perform the work with great ac¬ 
curacy, and do about two acres per day. A matter of the 
greatest importance in chopping cotton is to have the 
hoes sharp, in order to cleanly cut the surperfluous plants, 
and not tear them out of the ground, to the detriment of 
the remaning plants. Care must be exercised not to cut 
the ground loo deeply and thus disturb the roots of the 
young and tender plants. This, in fact, is a point to be 
insisted upon in every stage of cultivation. 

Ra-Ptantlng. 

If, after chopping out, any misfortune befalls the plants, 
such as late frost, or the ravages of cut worms, so that 
many scattering pl.?nts die, the first thing to suggest it¬ 
self is re-planting the vacant spaces. This must neces- 
sanly be done by hand, that is, with the hoe. Formerly 
this was much practiced; but it was in the day when ai; 
^8 were originally planted by hand. Thus, re-planting 
m spots wo^d be cheaper than uprooting the entire crop 
and replanting all at once. At the present time, this lat¬ 
ter IS almost universally resorted to. owing to the fact that 
the entire crop can be re-planted with the cotton planting 
machine cheaper than planting the missing spots by hand; 
enough cheaper, imfact, to more than pay for the seed and 
the expense of chopping out again. Procedure on the 
above basts developed another impexTant ‘point, which 

•fa'ce been applied as a general prinriple to other crops 
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as well,namely: re-planting a crop produces plants of dif¬ 
ferent age from the original planting, and hence in all 
subsequent cultivation, the operation which is correct at 
any given time for the first planted crop, is too early for 
the re-planted crop, and vice versa. If proper judgment 
is exercised, however, in fixing the date of planting, it is 
extremely rare that any re-planting is necessary. In the 
matter of ftost, it must not be too hastily assumed that the 
young plant is killed because it hes withered on the 
ground. It sometimes happens that apparently dead 
plants will revive after a frost, under the right condition 
of weather, and grow to perfect maturity. 

Plowinx. 

When the plant is about two or three weeks old, the 
first plowing for cultivation liegins. This is generally 
done with the sweej) ( 6 ), which is made in a variety 
of fm-ms, but all having for the central idea, a broad and 
exceedingly shallow cut, not exceeding one-half inch. 
The object of this plow is to cut off grass and weeds grow¬ 
ing between the rows, and to break the hard crust on the 
surface, all without in the slightest degree cutting or dis¬ 
turbing the cotton rt.ots. “Deep preparation and shal¬ 
low cultivation" must be the planter’s motto. This sort 
of cultivation produces the effect of mulching. It keeps 
the ground more moist then when left to crust over. The 
crust consists of numerous capillary tubes which bring up 
moisture and let it evaporate. Breaking up the crust de¬ 
stroys these capillaries. It has become a homely proverb 
that “two good plowings equal a rain.” 

The sweep is so constructed that two furrows with it 
will about cover the space between the planted rows. Two 
furrow per row of cotton, then, is the required amount of 
plowing for this operation, and one man can plow four 
acres per day. -■M 

This same kind of plowing must be repeated about 
every three weeks, at times when the weather seems fa- 
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vorable, that is, not too wet. Dry weather must never 
interfere. This intermittent plowing is kept up until the 
plants are well fruited, say August ist, thus requiring 
about five plowings, or equal to i^ days work for one plow 
per acre. The number of plows assigned to this work 
may be so proportioned on a large farm, that they are just 
able to plow once around in three weeks, so that when 
they have finished work at one edge of the farm, the first 
edge is ready for the second plowing. The sweeps some¬ 
time leave a small strip in the middles, which may be 
plowed out occasionally with a shovel (3), if it appears to 
be necessary. This is colloquially called “burstine out 
middles.” * 

Hoeins. 

It is sometimes, though seldom, considered profitable 
to hoe cotton, at intervals between plowings. This is to 
cultivate the spaces between plants in the row, for the 
Mme purpose as plowing between the rows. Great care 
is necessary in hoeing to avoid damaging the limbs of 
plants. The hoe mu.»t not be raised more than 18 inches 
from the ground, and it must never strike any part of the 
plant. It is, under a' erage conditions, of doubtful profit 
When cotton is origitially chopped out, any g^ss or weeds 
disposed to germinate in the row are supposed to be kill¬ 
ed, along with the surplus cotton plants, and the plowing 
between rows is mostly sufficient to keep the entire 
crop clean. But, at whatever cost, the field must be kept 
clear of foreign vegetation. It is self-evident that all the 
moisture and plant food consumed by forage vegetation 
must be drawn from that desigfned for the planted crop. 

“LajrtoC By." 

After the last’flowing, say one month before the cotton ' 
be^ns to open, the crop is said to be “laid by,” and re- 
qoires.no more work o< any description until picking time.. 



Fig. 53. Cotton Stalk Cutter. 
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Grass and weeds wil! grow in the rows to some extent, but- 
as the fruit is already developed, it does not interfere with 
the crop. , 

All of the work above outlined to bring cotton to the 
point of harvesting (not including possible extermination 
of insect enemies) consists of: 

Bedding and fertilizing.11 furrows per row 

Planting. i furrow per row 

Chopping out. one hoeing. 

Cultivating (five times).10 furrows per row 

Total plowing.22 furrows per row 

Total hoeing, i. 

When rows are four feet apart, the total equivalent tin>e 
is one man and one mule two and three-quarter days per 
-acre, one woman (to chop out) one-half day per acre. 

improved Methods. 

The forgoing description of the production of a cotton 
crop is applicable to the most ordinary farming in the sandy 
soils on the southeastern seaboard. In this region bedding is 
consic^red essential, and thus, for the rea.sons stated, there 
prevails the laborious system of plowing many furrows with 
small plows, instead of completing the oj)eration with' 
fewer and deeper plowings. 

In many sectiems of the country, it has been found that 
CKcept in low-lying fields, where drainage is to be con¬ 
sidered, bedding is not necessary, and cotton is planted in 
drills on the lex’el ground, in the same way as wheat. This 
method simplifies many of the operations, and conduces to 
the use of improv'ed implements. 

In this case, the largest plows (like Fig. 49), may be 
used for breaking) up ground, and if clods result from such 
plowhig, die harrow may be used to pulverize them, with- 
-out itax of spoiling the shape of any beds. 

The most advuiced cotton farmers 








Fig. 34. Cotton Fidd at the End of the Day. 
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sulky plows for many purposes. For cultivating between 
the rows, to keep down weeds and grasses, several kinds of 
improved implements are in use. 

Figure 50 is a gang plow, known as a walking 
cultivator. A better implement known as a riding culti¬ 
vator is shown in Fig. 51. Both of these implements have 
a tendency to plow too deep for cotton, unless intelligently 
managed. Fig. 52 shows a disc cultivator that very nearly 
approaches in action the old fashioned sweep. It will 
shear off the weeds and grass without danger of injury to 
the shallow cotton roots. The discs are arranged to be set 
at any desired angle. They may also be used as a harrow, 
t hey may be removed and any other kind of plows put in 
their place. All of these implements are arranged to strad¬ 
dle the cotton rows. 

Figure 53 is a stalk cutter. It is very valuable for cut¬ 
ting up the cotton stalks so they may be plowed under. 
Formerly the stalks were pulled up by the roots and burned, 
thereby wasting much vegetable matter which should have 
been returned to the soil. The whole stalks could not be 
plowed under without making serious obstruction to after- 
cultivaticMi. But if stalks are cut up fine, they may be 
plowed under to great advantage. The cotton stalks 
grown Ml one average acre weigh over half a ton, and 
contain about 15 pounds of nitrogen. This is nearly as 
much nitrc^en as is usually supplied to an acre of cotton 
land in a commercial fertilizer. 

Scientific study of agriculture has done much to improve 
the condition of farms and farmers. Intelligent attention 
to improved methods and implements is making the pro¬ 
duction of cotton caw of the most attractive of pursuits. 

Picklnc or Harvesting. 

The picking or harvesting of cotton is generally com- 
mimced in August in the Southwest, and in September in 
the Southeast. Generally the crop is picked over thre^ 
times, at intervals of about one month; occasionally the 
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crop is picked over twice; but sometimes four times; .u 
exceptional cases hve times. Men, v\omen and children 
engage in the picking. Pickers usually carry a sack strap¬ 
ped over their shoulders, into which the cotton is put as 
picked. The sacks are emptied at end of rows in sheets or 
in wagons. 

In the Southeastern States the cost of picking is from 
40 to 60 cents per iinndred pounds of see<l cotton. In 
Texas the cost ranges from fto cents to $i per hundred 
pounds. 

The quantity one person can pick varies greatly with 
the person. Children as young as eight years can 
pick cotton. Those of an average of u years can 
pick 20 to 30 pounds jier day. .Some a<lults can pick only 
75 pounds per day. while others can pick as much as 300. 
Most adult pickers can pick from 125 to 150 pounds. Of 
course, the quantity j icked depends to a large extent upon 
the abundance of oyin cotton at the time of picking. 

The actual work ol picking is very light, i'he bending 
of the back makes the work arduous. Reckoning one 
man power as the equivalent of one-eighth horse power, 
this amount is expended in harvesting about 150 pounds 
of seed cotton. This is at the rate of 1.200 pounds per 
horse power per da\. It may be estimated that the 
power as now expeneled in picking cotton by hand is not 
more than one-tenth as efficient as the mechanical power 
which is now in use for ginning. The great quantity of 
labor required to pick the crop by the present inefficient 
hand method, limits the quantity of cotton that can be 
produced per capita. The cheapness of labor for cotton 
picking is also an important factor. It is related that 
experiments in cottv.n culture have been entirely success¬ 
ful in California, but that the high price of labor for pick¬ 
ing ($1.50 to fBf-50 per day) was prohibitive. 

Cotton picking it 75 cents per hundred is a cost of 
about 2} cents per tx>und of lint cotton. This is one-third 
oi the average market value of the lint. 






FtC. 55. Method of Picking Cottpn. 
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In Texas the cost of picking is sometimes one-half the 
value of the lint cotton. These proportionate costs of 
picking, viz: One-third in the Southeast, and one-haif in 
the Southwest, repressent about the limit that could be 
profitably paid in the respective sections. The diflferencc 
in limits is made by the natural fertility of the soil in the 
Southwest, whereas it is necessary on the soils of the 
Southeast to apply large quantities of fertilizers. 

Referring to the cost of labor in California, ($2.50 per 
day), it is readily seen that the picking alone would cost 
7^ cents per pound of lint cotton. 

If a machine could be devised, by which the power of a 
man could be applied with reasonable efficiency, he could 
pick ten times as much as by the present inefficient hand 
method. Assuming the present wages, this would bring 
down the cost from .ray 2^ tents a pound to i cent a pound. 
If such a machine could be adajited to mule or hor.e 
|K)wer. the cost could be still further reduced, even in con¬ 
nection with higher wages. Such a machine would ma¬ 
terially increase the cotton producing area, which is now 
confinetl to sections w here there is an abumlance of cheap 
labor. The problem is a difficult one. Several machines 
have been built, but sc far, none have been even approxi¬ 
mately successful. Several cotton picker schemes have 
also been made a basis for selling the stock of companies 
in cities distant from the cotton growing section, when it 
was well known by the speculative promoters that the 
machine had no merit. 

The difficulties in the way of the invention of a success¬ 
ful cottcHi picker do not appear greater than those that 
were in the way of it venting a reaper and Wnder, or of a 
sewing machine. The chief difficulty which seems to 
stand in the way of o successful machine is that it must 
pick the cotton which is open, without injuring the plant, 
or any of the unopened bolls. 

. The production of a successful cotton picking machine 
would seem to be the most attractive legitimate field now ' 
open for inventive talent. 
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table III. 

SHOWING ESTIMATED VALUE OF A SUCCESS¬ 
FUL COTTON PICKING MACHINE. 

Average value of a lo million bale crop.... $300,000,000 
Average cost of hand picking at 66 2-3 cents 

per 100 pounds.per bale 

Whole cost of hand picking 10 million bales.. 

A machine increasing efficiency tenfold 
would reduce cost of picking 10 million 

bales to . 

Saving by cotton picking machine, 10 mil¬ 
lion bales (or $9 ptr bale). 

Allow for cost of maintenance of machine 
and mule at $i per bale; 10 million bales.. 

Estimated net saving ($8 per bale) . 

inMct Enemies—The Caterpillar. 

The first pest which became familiar to cotton gp'owers 
of the Unitetl States was the caterpillar or cotton worm 
(Aletia argillacea). It is a slender bluish worm with small 
black spots, and sometimes with black stripes down its 
back. Its average length is one and one-half inch. 

It is the larva of an olive gray moth measuring one to one 
and a half inches from tip to tip of wing. This moth hiber¬ 
nates in the Southern States in rank wire-gra.ss or other 
sheltering plants. It comes out in the early spring and 
Kves on whatever blossoms it may find. Only a small 
. per cent, of the moths live through the winter. As soon 
as cotton plants are one to two inches high they lay eggs 
on the under side of the leaf, during the night. One moth 
will lay about 500 eggs. If the weather is warm the eggs 

, »^etimes more then a week, and sometimes many of thCv 
first crop fail altogether. The larva of worm state, 
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Oatton iPiddng Machine; Rear View 





Pig. 57. Experiinmtal Cotton Piddng Machine;Pront View 
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from one to three weeks, during which period its capacity 
for destroying cotton leaves is something incredible. At 
the end of this stage, it spins a web around itseif within a 
folded leaf, and remains as chrysalis for from lo to 30 days, 
when it appears as a moth. It begins to lay eggs when 
from two to four days old, so that the period of reproduc¬ 
tion from the birth of one moth through the successive 
stages to the next moth is about 50 to 60 days. 

The most improved method of combating the cater¬ 
pillar is to poison them with Paris green. The best way to 
apply it is to put it into bags of coarse cotton cloth, about 
four inches diameter, ten inches long. One of these bags 
is attached so it will lie horizontally, to each end of a pole 
about five feet long. A man carries this crosswise on the 
back of a mule, and rides down a cotton row. gently and 
regularly jarring the jiole, dusting out the poison on two 
adjacent rows at a time. He can poison 15 to 20 acres per 
day. It is evident that any remedy of whatever nature 
should be applied during the first generations of the cat¬ 
erpillar, while the weather is least favorable for their prop¬ 
agation, and before their multiplication. A caterpillar of 
the first generation produces a moth which lays 500 
whose descendents lay 500 eggs each, so that the fifth 
generation would, without mishap, number over 60 billion 
descendants from one caterpillar of the first generation. 

Tlie Boll-Worm. 

Systematic efforts at poisoning, together with the other 
causes, alluded to. have practically exterminated the cot¬ 
ton caterpillar from the United States, but another pesv 
has grown up which, though not yet very formidable, may 
in the absence of remedial measures, became quite 
troublesome. This is the boll-worm (Heliothis armiger). 
It is in appearance much the same as the leaf caterpillar, 
but is subject to miirh variation in cokn-. It is t^e larva 
of a moth, similar in general appearance to the moth of th* 
.leaf caterpillar, but with a heavier body, and is also subject 
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to considerable variation in color and markings. Eggs 
hatch in from two to seven days. If the eggs are laid on 
the cotton plant, the larva travels over the plant, feeding 
on leaves until it finds a boll or bud, into either of which 
it will lK)re. After a time, it will leave the bud or boll in 
search of another. 

The fact that the boll-worm, unlike the caterpillar, pre¬ 
fers other plants for food, if they are available, renders 
effective a series of "trap crops." This consists in plant¬ 
ing in the cotton field a few rows of corn to mature at 
different times, and in cutting and destroying this corn at 
such periods as will catch the successive generations of 
worms. 

nexiom Boll’Wcevii. 

The only other pest that seems at the present to be of 
any importance to the cotton plant, is the Mexican cotton 
boll weevil (Anthronomus grandis). It is a small grayish 
beetle about one-quarter inch long. This beetle corres¬ 
ponds, in the cycle of projjagation, to the moths, previous¬ 
ly described. Its larvae, like those of the moths, are 
the real enemy, but it is gerferally alluded to as the 
weevil (and not the worm) because it is most in evidence 
in the weevil stage, the larvae being mostly hidden in buds 
and bolls. 

The weevil hibernates in rubbish on the surface of the 
ground. On the first warm days of spring they fly in 
search of volunteer cotton plants or occasional green 
sprigs, that in wet seasons come out on the old cotton 
stalks left standing from last crop. They feed on the 
green leaves, and when the buds appear, lay eggs in them. 
Thus, the first generation or two thrive until planted cot¬ 
ton appears, which is at once attacked. As soon as the 
egg is laid in a bud, and the larva de\'elops. the bud drops 
on the ground, wWlre the larva finally transforms to chry,s- 
alis. and produces arother weevil. The total period from 
uHtevil to weevil is about 30 days. 




Fig. 58. Cotton Maricet 
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The weevil seems to have been first noticed in 1S62 near 
Monclova, Mexico, and became so numerous there, where 
cotton was being planted, that the entire venture had to 
be abandoned. It has appeared in greater or less num¬ 
bers wherever cotton has been planted in Mexico. 
Lately, it has found itf. way into '1 exas, where it has done 
considerable damage. It is believed that it cannot thrive 
in a more northern latitude. 

.^s the larvae do their destructive work entirely within 
bolls and buds, it is impossible to jioi.son them by any of 
the usual means, so that the only hope of combating ttic 
evil is: 

(1) To so arrange the conditions of culture that it be¬ 
comes difficult for them to hibernate. 

(2) To destroy the very earliest weevils as they emergj 
from winter quarters before they deposit eggs. 

The first method is considered the proper one, 
and the second only as supplementary to the first. The 
first, or cultural method, consists in so cleaning up the 
old fields after gathering the crop, that there shall be no 
rubbish in the vicinity in which the weevils may find a 
place to hibernate. (fid stalks should be thoroughlj 
pulled up by the roots, or if this is impracticable, the 
stalks should be plowed up, and in either case, piled 
and burned. This is to be followed by deep plowing 
throughout the field, in order to turn under and destroy 
any stray weevils, and at the same time to uptura any 
chrysalides which n ay attempt to hibernate in th< 
ground. This method at the same time destroys the m- 
sects, and puts the fields in a condition unfavorable t< 
volunteer cotton. 

The second method is to poison all volunteer cotton 
so that the weevil Is killed at its first feeding. This mai 
be supplemented by pfotecting certain small patches o 
fotton through the winter, and ivatering it so that it wtl 
throw out early green leaves. These leaves are poisonei 
and all volunteer cotton "kept killed down. Poison to 
this purpose is best applied in a liquid state with a sfrtal 
spraying pump. 
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Cat Worm. 

At present, the leist important pest to the cotton plant 
is the cut worm (Feltia annexa, and others). 

Conditions might exist, in which this worm might be 
important. It is the same worm which attacks cabbages 
and other vegetables, and the damage done is of the same 
character, viz: cutting off at night the young plant, at the 
surface of the ground. Heretofore, it has not been found 
necessary to take any measures against this worm in the 
cotton fields, Imt it is recommended if found necessary, 
that the same methods be employed as in garden culture, 
namely: the trap system, in which a crop of some early 
grass is planted and sprayed broadcast with some strong 
poison, then cut and thrown in bunches throughout the 
fields before the young plants appear. 

CfaMlflcatlon and Spinning Quailtlea of Cotton. 

Most of the elements governing the production of 
waste in a cotton mill originate with the cotton planter, 
and increase as they pass on through the hands of the gin- 
ner and the buyers. The planter often puts in any kind 
of seed that he happens to have, and plants early or late, 
as it suits his convenience. He knows his price is regu¬ 
lated in Liverpool by the average of the American crop, 
and does not largely depend upon the individual 
merit of the cotton, so long as it passes the conventional 
grading of the local cotton buyer. The same reason that 
retards individual development of improved cotton grow¬ 
ing, influences the planter, making him indifferent about 
the ginning and the subsequent handling. 

But the conditions of the cotton market are changing. 
Liverpool is no longer the sole arbiter. Local mills are 
consuming so larg|^ a proportion of the local cotton, that 
the ]Mice and the coi.dition5 of sale are being largely af¬ 
fect^ by them. This gives a magnificent o^Jortuiuty for 
laillB in cotton growing territory to make finer discrimi- 
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nation in the charactei of the cotton they consume, and 
make the price of each individual lot of cotton commen¬ 
surate with the ultimate spinning quality, rather than 
with the “grades.” 

In the absence of any good system of testing character 
and strength of individual cotton fibres, the mill must re¬ 
ly upon practical spinning tests. These soon show, if 
carefully observed, that the cotton grown by a careful 
planter gives better results in the matter of waste, and of 
breaking strength and general appearance of yarn. If a 
higher price is paid tor such cotton, and a lower price paid 
for others, there will arise an emulation among the plant¬ 
ers that will most certainly improve the quality of cotton 
and of mill products. 

There are many facts about cotton that are now well 
known, but which have been disregarded on account 
the market conditions. But these may now reach great 
prominence if properly stimulated by the mill men. For 
example, cotton that is planted late, has not time to ma¬ 
ture the fibres, and attain uniformity of strength and 
smoothness and length. Even when it is planted in time 
the “top crop” is sometimes stunted by early frosts, and 
the same bad result is produced. Uniformity in length of 
staple is of prime importance, even more than length in 
the abstract. A mill with its machinery adjusted for i 
inch staple has better results on fibres uniformly J inches 
long than with some i i inches long. 

Uniformity in length, as well as in other characteristics, 
is most conserved by uniformity in the variety and ma¬ 
turity of the seed sown, though also influenced by uni¬ 
formity of soil and culture and fertilization. Careful sort- 
ing of the grades, according to maturity and general ap- 
■ pearance, while the cotton is being harvested, is of the ut¬ 
most importance. And finally, the cotton thus carefully 
grown and assorted should be as carefully ginned.. The 
average public ginnery is equipped for quantity of out-, 
turn, rather than quality. TTiis is the logical outgrowth 
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of the system of grading and pricing American cotton in 
Li.verpool, based on the average crop and conditions. 
The new conditions, by reason of which the local mills 
have a voice in the price and grading of cotton, should 
bring about a refonn in the matter of ginning, on the 
same lines as the reform in raising cotton. Each public 
ginnery, should be equipped with at least one roller gin 
for handling long staple and other fine grades of cot¬ 
ton. These gins turn out very much less product per day 
than the standard sriw gins, and therefore the ginner i.s 
entitled to a higher price for the service. Where ordi¬ 
nary saw ginning of ordinary cotton is worth $i per bale, 
it might be easily worth $4 to $5 per bale, to the owner of 
fine grades of cotton, to have it ginned slowly, on a ma/- 
chine that would in nc way injure the quality. This is, of 
course, based on the assumption that neighboring cotton 
mills would learn to appreciate the advantages of handling 
cotton which has been carefully selected, and carefully 
treated, at every step. This condition of reform must be 
brought about by the mutual reactions between the 
I^anter, the ginner and the cotton spinner. Even in the 
event that any given cotton mill is not in a position to 
itself spin these finer grades, it might pay to buy it, never¬ 
theless, and resell tc some other • mill in order to 
encourage the planter to produce better cotton. 
On the other hand, even if the planter does not 
receive as high a price as he thinks right for his 
finer cotton, he should encourage the mills to make dis¬ 
tinctions, for the sake of finally reaching the point where 
he can afford to grow the finest grades and demand the 
inghest prices. 

The seed for {^anting should be carefully selected from 
the plants which produce the best lint. They should not. 
be taken from the first pickings, so early as to make lia-‘ 
Irility to heat, nol^from the last picking, where both fibre 
fturi 8^ are stunted by frost or chilly weathen Seed se¬ 
lected at the proper season will produce cotton that will 
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Spin better, and make less loss, than that grown from seed 
taken at random. 

When cotton is planted late, the crop gins badly. The 
fibre is easily pulled by the gin saws from the seed and is 
brittle, and hence such lint is full of broken fibres. Such 
cotton makes a large loss in the picker rmm, and the ends 
break down badly in the spinning room. 



CHAPTER VIII. 


flDar^eting Cotton. 

When cotton was produced on plantations by means of 
slave labor, preceding i860, it was sold in two way.s. 
Those planting on a small scale loaded the cotton in 
wagons, carried it to the market town, distances of two to 
fifty miles from the plantation. The market season was 
in the autumn or winter. In this .«eason, the roads were 
generally bad; but happily there was at this same season 
not much other occupation for teams and teamsters, there¬ 
fore, the time necessary to make these long trips was n<n 
a matter of consequence. Arriving in the market town, 
buyers would approach a wagon, learn who the owner 
was, and enter into negotiations for its purchase. The 
beginning of the negotiation was to cut through the bag¬ 
ging covering the cotton, draw out a sample—a gotvd 
handful, weighing probably a quarter of a pound. The 
trade might be concluded on the street, or the trade 
might be concluded in the buyer’s office or counting 
house. The sample became a perquisite of the buyer 
and was considered by the planter of no consequence. 
By keeping all these samples in a place provided for them, 
the buyer would sometimes accumulate several bales of 
cotton in a season. Generally the planter would nego¬ 
tiate with a number of buyers before closing a trade, and 
always sold to the highest bidder. This method of mar¬ 
keting the crop was very economical, and always brought 
the highest price. 

The larger planters followed another system. They 
would contract with a firm of commission merchants to 
buy their supplies ^d sell their cotton. Throughout the 
year, the planter wbuld write to the commission mer¬ 
chant for such supplies as he might need—one or more 
. barrels of sugar; molasses, coffee, rice or such other ar- 
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tides as he might need. The commission merchant .would 
simply keep an open account against the planter for all 
these purchases. He would either arrange with the mer¬ 
chants from whom he purchased them, for credits, or pay 
with his own capital, or borrow from bankers. The plan¬ 
ter’s account, based on the cotton he would ship, was con¬ 
sidered a good basis of credit. At the end of the season, 
the planter would send his cotton to the commission mer¬ 
chant, who would sell it, and place the proceeds to the 
credit of the jdanter. Some planters would keep good 
balances with the commission man, and also good bal¬ 
ances In the bank; but many of them, after paying the 
yearly accounts, would spend the balances, and fdsc a 
crop the next year on their credit with the commission 
man. The commission men were, in many cases, men of 
ample means, but in other cases they were men of scant 
means, and traded or the credit of the planters they rep¬ 
resented. That class of planters who dealt through com¬ 
mission merchants made money easily and spent it freely. 
They often made trips to New York, and sometimes to 
Europe, and would make drafts on the commission man 
with a free hand. It was not infrequent for the oomnds- 
sion man to fail, because of too much confidence m the 


liberal planter’s capacity to pay. 

During the Civil War the cotton markets were prac¬ 
tically closed. Very little cotton was produced. Senne 
little of this was exported in vessels that ran the block¬ 
ade.” On many plantations, smali lots of cotton were 
stored, and some was supplied to the Confederate gov^- 
ment. When the war ended, those who happened to have 
a little cotton on hand, found the cash proceeds an im¬ 
mense help in getting a new start in putting in new crops^ 
The victorious Federal Government confiscated much ol 
the cotton that was found immediately after the 
avmd this, the cotton that was held yrhen the war end^ 
was hauled out into the forests, and hid until an oppor^ 
nity could be found to sell it. Thus exposed to tl« 
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weather, it was in many cases much damaged before sold • 
but cotton was high in price, and it would readily sell in 
spite of the damage. 

After the abolition of slavery and the end of the war 
many cf the old commission firms were reorganized, and 
many new ones were formed. Cotton was high, and was 
again an attractive, but precarious basis of credit. Plant- 

for shares of the 
t freedmen had, of course, no monev 
tor h s living; the commission man, in turn, advanced thes • 

nuKr ^ fo a fixed 

u^er of bales of cotton shipped to be sold by the com¬ 
at in LT" ^ commission, besides intere.st 

delivered T supplies 

delivered. Thus, for the supplies advanced, the comm s- 

«on man received three different compensations” (:) 

The commission on the cotton to be sold; (2) 10 to ^o 

which'ra ^ 3 ) a profit on the supplies shipped 

chartrr®^ P" '^®«Wes makbg ; 

ch^e for insurance, storage and other expenses. 

the borrtjwed money from 

Northern merchants, with which to do this 
, ^°*rie of these commission men, or factors 

onirm exacting, became wealthy, but manJ 

distuJbld S d-^’V? ® of the 

^rbed and disorderly political conditions. Many ne- 

j to grow a crop, and never finish it. ^Tl-.c 

h^redTo theS^lnr"-"’ - 

a planter or merchant 
*=0“*^* ^«f'® mortgage on a 
not yet made, m order to secure advances. Even 
wth hens m force, t^ tenant or renter would often smug- 

»»*th the proceeds. This system of liens, advances and 
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sales through commission men has been gradually dimin¬ 
ishing. Merchants failed, planters failed and tenants got 
such poor results that the whole system grew unpopular 
and unsatisfactory. Large plantations began to b? cut up 
into farms and sold, and this process is now going on. 

Railways have been extensively built, and now most 
farms are within a reasonable distance of a railway station 
where there is a market. There is accumulate^ capital 
now, and the local merchant can extend reasonable credit 
to the neighboring farmer, white or black, and these can 
sell their own cotti.ii and cotton seed for cash, and pay 
their bills to the merchant in cash. The large commission 
house or factor is now gone. The large plantation is 
practically passing. It survives now in its original state 
only among the bottom lands of the Mississippi River, Red 
River and Ouachita River, where the coarsest and most 
ignorant type of negroes seem to have gathered, and con¬ 
tinue to gather. In these fertile, but unhealthy bottoms, 
large plantations may yet be held together and profitably 
operated, for some time to come. 

Texas is being rapidly settled by thrifty white immi¬ 
grants on small farms. Some of these farmers come from 
the East and some from the Northwest, while many arc 
Germans and Swedes, who come direct from Europe. 
The river bottom planters still do business with surviv¬ 
ing commission houses and factors in New Orleans. The 
Texas farmer usually sells his cotton for cash in the near¬ 
by market town. 

The modem farmer, white or black, usually carries hi<‘ 
cottcm to market, one or two bales at a time, in a one or 
two horse wagon. Sometimes he will carry about i,ooo 
pounds cotton seed rnd one bale of cotton in thp same 
wagon. The seeds have now as ready sale for cash as 
cotton. 

Many fanners now ask for no credit or advances. Frf- 
Ibwed up on modem lines, the cotton fonn is a profitabJs 
property, and many farmers are not only without need v- 
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for advances, but are making and accumulating money. 
Twelve years ago, the prospects for the cotton farmer 
see^d gloomy; this is now entirely changed, and the 
thnfty farmer, near a manufacturing centre, has good 
credits, and makes good money. 

^OM who still own large tracts of land, finding it un- 
pr^table under the tenant or share systems of working, 
and obsttving that neighboring farmers doing thdr own 
work with some hired help are prosperous, are perfectly 
willing to cut up the large tracts into farms, and sell them 
to good farmers on long credits. 



CHAPTER IX. 


Zbc plantation Puring an^ Bfter tbe 
Civil Mar. 

. It has been shown on about what basis of profit the 
plantation could be operated with slave labor. 


Paralyzing Influence of the War. 

During the Civil War, the cause of which was primarily 
the differences between the free States and slave States 
about the institution of slavery, there was practically no 
cotton raised, except for domestic use and the use of the 
Confederate government. The able bodied white people 
went to the war, and the energies of the neg^es were ap¬ 
plied to the production of food stuffs, clothing and other 
supplies for the armies. All export and import trade be¬ 
tween the cotton growing States and the rest of the world 
was stopped by means of blockade by the navy of the free 
States. While the war was begun for the preservation of 
the union of States, it soon transpired that as strong a 
motive, if not stronger, among the free States, was the 
abolition of slavery. The conflict became one of gigantic 
proportions, the enlisted forces on the one side a^egat- 
ing about 2,600,000, s nd those of the. other about 
Having given practically all its attention to the develop¬ 
ment of agriculture, in the period iinm^iately preceding 
the war, the Southern States, when shut off com¬ 

merce by blockade, found themselves 
many manufactured articles, but 

what are usually considered the necessities of life. Th«e 
was no adequate supply of sugar, no no a^u^e 

supply of salt, no tea, no matenals for ladies 
cept homespuns. In slavery times meat was cu^y 
packing it in salt a few days, and then hanging it ow- 
^d in a smoke ho. se. In being smoked it would dfy. 
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and the salt would fall off. Dunng the war, many a 
plantation got its salt supply by Gigging the earth out of 
the smoke house, purling it in a hopper, pouring through 
water to leach it out and then boiling out the water to 
get the residual salt. Parched corn, sassafras, sage, 
parched oats and other substitutes for tea and coffee were 
tried and much used. Home made molasses, in place oi 
sugar, became geneial, and homespun clothes for fine 
ladies, the fashion. In all privations, the negroes cheer¬ 
fully and loyally participated, and there was never a mur¬ 
mur of discontent. At home, on the plantation, the plan¬ 
ter always stood for the defence of his negroes. In war 
he assumed again t.> do all the fighting for himself and 
his. The negroes v. cre never called upon to strike a sin¬ 
gle blow in the war on the Southern side, and their loyal¬ 
ty to the man who was doing the fighting was perfection 
itself. Subsequent events exhibited that this was a loyal¬ 
ty that was not innate in the negro character, but had been 
developed by the preceding conditions and events. 

As a result of the war, slavery was abolished, 'and the 
seceding Southern States returned into the Union. The 
Confederate States ceased to be, and the United States, 
now all free States, became again a single nation, made 
up of all the States. 

Ntfro Suffrage. 

Besides bringing the seceding State.s back into the Un¬ 
ion and abolishing slavery, the victors in the conflict also 
determined to give the right of ballot to the freedmen. 
In a number of the States, these fteedmen were in the 
majority. Besides the great political problem thus cre¬ 
ate, it was necessa<7 also to take up and formulate some 
system of labor. The war had practically swept away all 
property, in the slave States, except land, and that was 
much depreciated the destruction of the labor system 
and the want of working capital. Cotton was high in 
priw, because of scarcity —for four years none had been 
supplied to the markets. 




Fjo. 6o. Cotton Planting Syndicate.— Planter, N^ro, Mule. 
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Carpet Bag Oovemment. 

For ten years, even at high prices, no profit was made in 
growing cotton. For ten years the confusion—^politica). 
commercial, agricultural and social—was worse than con¬ 
founded. Whole legislatures could he suborned for any 
corrupt purpose, and riots were frequent. 

The corrupt leaders of the negroes organized them into 
militia companies, and infamous secret political societies, 
known as the Union League. The whites organized rifle 
companies and the Ku-Klux-Klan, which was a secret 
organization for resisting the corrupt actions of carpet 
bag governments. 

In this period of ton years, and in spite of all this dis¬ 
order, the whites ind blacks were producing cotton; the 
white man owning the land and the black man working it. 
The schemes of work and compensations were various, 
Sometimes the planter would rent land to a negro tenant 
for a fixed quantity ol lint cotton; sometimes for a propor 
tionate part of the crop; and sometimes he would pay th< 
hands ag;reed wages by the year. The longer the (ton- 
fused conditions lasted, the more unreliable the negro be 
came as a laborer, although there were notable excep¬ 
tions.- It was the rule for them to drift into the idea tha' 
freedom meant license, and the franchise an asset. 

New Baeie of Compensations. 

It would be impossible to give even approximately th; 
different experiments in the way of contracts made ^ thi 
white land-owners with the freedmeii. A few are dennei 
&s follows • 

(1) The landlord would furnish land and mules, reedv 
ing as rent and for use of mules, one-third the crop, tb 
tenant furnishing his own living. Even in this case, m 
landlord would have to “advance” the supplies for a Bv 
irig, or gttarantee the account with some merchant fo 
these supplies. 
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(2) The landlord would furnish the tenant with land, 
mule and an agreed quantity of supplies, and they would di¬ 
vide the crop equal';.. 

(3) The land-owner would contract with the laborer for 
a year, paying about $50 to $100 per year, and furnishing; 
supplies as agreed. 

(4) The land-owner would rent land to a tenant for h 
fixe<l quantity of cotton. A farm of 30 acres would rent 
for about three bales of cotton, or about one bale for ten 
acres. These rent bales would be worth $30 to $40 each, 
equivalent to about $3 per acre for land. Although this 
would represent a good income on land worth $5 
to $10 per acre, land was difficult to sell at these prices, 
because of the precariousnc...... ui collection. The negro 

tenants were genera'ly unreliable. 

After 1876, polil cal conditions were very much im¬ 
proved. The negroes had also acquired some education 
and some knowledge of what freedom really meant. 
Those who had fori irly been planters had acquired by 
experience some knowledge of the freedman, who, by the 
way, proved to be a totally different person from the 
slave, even though the .same individual. 

induatrlai Renaissance. 

With the restoration of political order, and the estab- 
U^ment of a better understanding between blacks and 
. whites, the retrogressive movement of the last decade 
changed, and things began to look much better. 

Cotton seed oil mills caught the attention of those who 
were progressive. Tliese prospered with negro labor. 
On the farms, negroes still objected to working under 
overseers. In the oil mills, they made no objection to 
superintendents and foremen. 

Cotton mills a 1 |p began to be built, and these employed 
white labor exclusively. This gave profitable employ¬ 
ment to a class who wete in-urgent need of it. These 
manufactures grew, in an increasing ratio, and others were 
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formulated and established. Farmers found that the new 
factory populations made good markets for the perish¬ 
able products of the farm, which before had been worth 
less. Gradually as these interests grew, all labor, white 
and black, became more reliable and more efficient. By 
the year 1900, there has developed in the Southeast, or 
Piedmont r^ion, occupation at moderate compensation 
for practically all who are willing to work. To show the 
difference in income for an average county in 1880 and 
1900, following figures are exhibited: 

Assuming 10,000 bales of cotton as the crop of an 
average county, and taking the current prices of to-day 
as applicable to both, in order to show the comparison at 
even date, 10,000 brdes of cotton at 6 cents would yield 
$300,000.00. This would represent the income of the 
people of the country for their cotton crop, when 
sold as raw cotton. Now this, if manufactured 
into cloth is worth $1,000,000. Instead of shipping out 
cotton to England and getting back $300,000, the cotton 
goes to the factory in the county, is made into cloth by 
home people, is sent say, to China, which sends back 
$1,000,000.00, thus making a profit to the county of 
$700,000.00. This assumes, of course, that the laborers 
live in'the county, that the fuel is obtained in the county, 
(wood or coal), or that the power comes from water. The 
small supplies ordered from outside amount to very little, 
and may be omitted. The difference of $700,000 is not 
of course, all profit to the mills. It goes to pay labor, 
thus furnishing profitable employment to thwe who were 
formerly compelled to idle much of their time; it pays 
for wood or fuel, that formerly rotted; from the labor it 
goes to the farmer for food stuffs and to purchases 
from merchants and others. The ultimate division of 
this increased income to the county, is exhiWted in Table 
IV. 
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TABLE IV. 

SHOWING DISTRIBUTION OF PROFITS IN COT¬ 
TON MANUFACTURING: 

To fanners for beef, pork, meal, flour, chickens, 
eggs, milk, butter, vegetables, fruits and other 


perishable farm products. $250,000 

To farmers for wood, labor, drayage and other 

service. 50,000 

To merchants for dry goods. 100,000 

To merchants for groceries. 100,000 

To stockholders for dividends. ioo,ooo' 

To lawyers, doctors, preachers, etc. 50,000 

To taxes, good roads, schools and churches ... 50,000 


Total.$700,000 


Besides living much better, all these beneficiaries save 
something, and at the end of the year, the country is 
richer instead of poorer. 

This is by no means the limit of profit that can be 
brought out of cotton by manufacture. The above is 
siqiply the result of converting cotton into plain white and 
rimple colored goods, all comparatively coarse. By 
special textile education and training, better and higher 
priced goods may be made. As the quality becomes im¬ 
proved. the tnoney brought back from the markets of the 
world would materially increase. 

Take the OGp of North Carolina for one year, as an ex¬ 
ample, and if may be made into goods the market value of 
which are exhibited in Table V*. 


Wm> *• $MMi i> iwun* Mirtet." 
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TABLE V 

SHOWING THE VALUE OF A NORTH CARO¬ 
LINA COTTON t:ROP OF 500,000 BALES. 


As cotton at 6 cents 

per pound. If manufactured. 

$15,000,000 Duck at 14c per lb.$ 35,000,000 

15.000.000 Drilling at 16c. 40,000,000 

15.000.000 Sheeting at i8c. 45,000,000 

15.000.000 Bleaching at 20c. 50,000,000 

15.000.000 Tick at 24c. 60,000,000 

15.000.000 Cheviot at 26c. 65,000,000 

15,000,000 Denim at 30c. 75,000,000 

J 5.000.000 plain Gingham at 34c. 85,000,000 

15,000.000 Window shade cloth at 34c.. 85,000,000 

15.000,000 Madras at 40c. 100,000,000 

15.COG.000 Long Cloth at 70c. 175,000,000 

35,000,000 Mercerized cloth at $1. 250,000,000 

15,000,000 Fancy gingham at $1.60- 400,000,000 

15,000,000 Poplin at $1.80. 450,000,000 

15,000,000 Emb. ginghams at $2.20. 550,000,000 

15,000,000 Fancy ginghams at $2.80 .... 700,000,000 

15,000,000 Persian lawn at $4.00.1,000,000,000 

15,000,000 Embroidery at $20. 5,000,000,000 


Cotton Sood Oil Milto. 

In a similar way, the cotton seed oil mills take cotton 
seed, which were formerly worthless, and turn them into 
products having good values. In the cotton growing 
States, the values gotten out of cotton seed 20 years ago, 
were all toother not over $5,000,000. At the present 
time the ultimate values reclaimed ifrom cotton seed pro¬ 
ducts will reach nearly or quite $iCNaooo,ooo. Numerous 
other industries have developed, and these, all taken to¬ 
gether, support a large popnilation, who receive good 
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wages, and in turn, buy the perishable farm products. 
Thus, with these heips, a farmer can make cotton and 
sell it for 6 cents a pound at a profit, where formerly, 
without tiiese su|)plemental markets, he would have lost 
money. 

In addition to these influences, that are advantageous 
to the cotton farmer, the cotton States have been wise 
and liberal in all legislation about agricultural experiment 
stations, boards of fertilizer control, agricultural colleges, 
and other measures that contribute to the farmers' knowl¬ 
edge of the science and art of cotton production. While 
the price of cotton lias been constantly decreasing, and 
the quantities increasing, all the above influences have 
been tending to keep its production on a profitable basis. 

Those farmers who arc near the new manufacturing 
centres, can now jtrodnee cotton as cheaply and profitab¬ 
ly as the ante-bellum planter could with slave labor. He 
can sell enough farm products, other than cotton, to cover 
all cost, and have the cotton as a clear profit. This natu¬ 
rally makes land more valuable; and it is notable that laud 
in the vicinity of all new factories increa.se in price, with 
great rapidity, to twice and thrice their former values. 

Because of slavery liefore the Civil War. and because 
of the disorders thereafter, the cotton growing States have 
not attracted much immigration from the class that 
wanted to fann. The adverse conditions seem now to- 
tally gone. In the conditions, now existing in the cot¬ 
ton growing States, that land which is near a factory pop¬ 
ulation, oflfers greater attractions to working farmers 
than the farm lands of any other part of the United States. 
The old condition of being able to make a cotton crop as 
a clear profit has returned, and the opportunity is well 
within the reach of a man of very limited means. 

Aivmt of tiM SnaMt^arm. 

The negro has become again a good and tractable 
workman, - provided be works along with a white man, 



DURING AND AFTER THE aVII. WAR. 


197 


and he is now available as a helper to a good farmer. 
I..and is rapidly increasing in value, and the future is at¬ 
tractive, even if the crop of cotton is large and the price 
cheap. The profits in cotton planting in this new con¬ 
dition. are not to be made by ]>lanters or landlords who 
own large tracts of land: but are only available to the 
thrifty working farmer. • By handling a cotton farm on 
the same plan as the wheat and com producers of the 
Northwest, and with negro labor, still cheap, and now be¬ 
come very reliable, (when one or two negroes work along 
with the white man), cotton may be produced with greater 
economy. an<l probably with more profit, than ever lje- 
fore in its history. 

These favorable conditions for the small farmer have 
led to the sub-division and sale of many plantations, and 
this tendency is continuing, thus promoting a multiplicity 
of small farms. 




Part n. 


COTTON OIL 








CHAPTER X. 


Cotton Scc&. 

The American cotton plant grows to variable heights. 
On uplands, and where full grown, it is sometimes not 
more than 15 to 20 inches high. Generally, on uplands, 
it is 24 to 48 inches high. On the black prairie lands of • 
Texas, it grows from three to six feet high, and in the 
rich alluvial Mi.ssissippi bottoms, its full height is five to 
eight, and sometimes even ten feet. 

In Southern Texas and Florida cotton begins to open 
in the early part of August. In much the greater part of 
the cotton belt, picking generally begins about September 

I St. 

One of the coloretl plates shows a cotton plant as it anpears 
in September. It is in full vigor of growth, and the bolls are 
just beginning to open. T^e leaves are deep green. The 
blooms are a light yellow when they first come out. and 
liecome light pink under the influence of the sun. The 
plant continues to bloom and fruit throughout the au- 
tumn, until very chilly nights or frosts check further de¬ 
velopment. 

.\nother plate shows the plant about Novemlier rst, when 
the chilly nights give to the leaves the color of autumn fo- 

linge- 

At a later period, during December, the leaves nave 
become withered and have fallen to the ground, leaving 
the last of the open bolls with cotton hanging from them 
ready for the last picking, as shown by another plate. The 
immature bolls, caught and killed by the frost remain on the 
stalks or fall to the ground. 

Half a bale of cotton to the acre is ordinarily g^ pro¬ 
duction. The average of the whole cotton-growng 
is about one bale to three acres. Reckoned at half ww 
to the acre, the production of seed to the acre would be 
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about 500 pounds, or about i6 bushels. The seed from 
upland cotton weigh 30 to 33 1-3 pounds per bushel, ac¬ 
cording to the manner in which the measure is packed 
or heaped. The legislatures of different States fix the 
weight of the legal bushel at different figures, 
varying from 30 to 33 1-3 pounds. Buyers of 

cotton seed frequently ignore the legal bushel, and buy in 
a way to give them some advantage, as, for example, in 
paying for them by the (heavy weight) bushel, and sell¬ 
ing them by the ton. 


Fic. 61. Cotton Seed, Showing How Lint Grows. 



The cotton crop of the United States is about ten 
Eullton bales. For every pound of cotton produced, these 
; M an avmge of two pounds of seed. Therefore the seed 
iK^which the cotton for a 500 pound bale is taken, 
Erei^ about 1,000 pounds. The seed from the entire crop 
EfrWhi be about five million tons. This is half a ton oi 
MMd per bale of cottoKf 

. .American cotton seed are of two kinds, via: upland. Mid 
JWand, w Uack seed. LJnt cotton has the appear¬ 
ance growing out of the seed as the human hair groies ■ 


: iw*'<miw'Fi.**rr''w 'wv 
«D.i«iGnrii 





SeJttr otr-MitKfomcrM* 

/MM. 

Fig. 62. 

of Cotton Seed Magnified 12^ Times. 
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out of the head, or as wool out of a sheep’s back. See 
Fig. 6i. 

The lint of upland cotton holds very tenaciously to' the 
seed. In ginning it, the fibres break near the point of at¬ 
tachment to seed. This ginning requires a saw gin. The 
seed from the gin have a fuzzy appearance, and are slightly 
greenish in color. 

The lint from Sea Island cotton comes entirely loose 
from the seed very e.asily, thus leaving seed smooth and 
black. These seed are called "Sea Island,’’ or “black 
.seed,’’ or “baldheaded seed.’’ 

Figure 55 shows the empty boll with the seed cotton which 
comes out of it. (Cotton is in the picker’s hand.) 

Figure 61 shows the cotton seed, natural size, with all cot- 
trm removed from the front half, and the cotton fibres mors 
or less .straightened out on the middle plane. This figure 
shows a staple about one inch long. This is a fair average 
of good upland cirtton. Upland cotton grows in all lengths 
from i inch to i J inches. Mississsippi “Bender” cotton has 
a fibre to if; “Sea islands”grow i^ to 2^ inches, if to 
2 inches being the usual lengths for this variety. 

Figure 62 is the cross .section of a cotton seed magnified 
\2\ diameters. The black spots are oil cells. They seem 
very scattering, but it must be remembered that those shown 
are only the ones in the section through which the seed is cut 

The centre is a sort of stem, and in germinating the con¬ 
voluted matter unfolds to make the beginning of the plant. 

Nearly all the seed worked in oil mills are upland seed. 
A ton of these, as they leave the ginnery, and go to the 
oil mill, are physically composed about as ftdlows after be¬ 
ing cleaned: 

- Short lint .. 

Hull. 

Oil (52 gals) 

Meal. 

2,000 iba 


75 lbs 
925 lbs 
390 lbs 
610 lbs 







onutmtimtiak d. niniaHK 

Tfii.oorro^. n^itPf-vi. A. 
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A good oil mill gets out of a t«m of seed, products about 
as follows: 


Short lint.. . 

Hull . 

Oil (40 gals) 
Meal. 


25 tbs 
1,000 lbs 
300 lbs 
67s lbs 


2,000 lbs 

The foregoing estimates do not take into ac¬ 
count sand and other foreign matter in seetl. 
This is comparatively small. It varies, with the care in 
picking and ginning, from i to 5 per cent. 

It will be observed that the separations are considerably 
short of perfection. Only about 25 pounds out of 75 
pounds of the lint left on the seed can be profitably taken 
off. After this amount, the remainder is short and worth¬ 
less, and is left to go with the hull. In the processes ot 
crushing and manipulation, some of the hull and lint gets 
into meal, thus increasing the weight of the meal. This 
weight is still furthe. increased by the oil which is left in 

All market towns in the cotton growing StatM have 
“seed agents,” in the ginning season. The oil mill com¬ 
panies construct seed houses and put up wagon scales at 
the railway stations. Some companies have 50 to 75 ot 
them. These are small and cheaply constructed ware¬ 
houses, capable of holding one to three or four carloads 
of seed. The mills send out representatives in August 
to arrange for agents to take charge of their seed houses 
and%ales, and buy seed for them. These agents gener¬ 
ally ^ $i per ton for compensation. At good ^1 
points, there are sometimes several seed houses, and of 
course several agents. Some merchants own seed houses, 
and buy seed on their own account, and sell them to ^ 
oil nulls afterwards. Ginners also sometimes act as sw 
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agent for mills, and sometimes buy and sell seed, on 
their own account. 

In the Piedmont region of the Southeastern States, and 
adjacent uplands, there will be marketed in a good town, 
frmn farm wagons, two to four thousand tons of seed in 
a season. In iexas, a good market town will sometimes 
(though rarely,) handle as much as ten thousand tons. 

The competition of the different local seed buyers is 
sometimes very keen, to the extent of much excitement. 
It is not uncommon to see two or more young white men 
—^runners for seed agents or buyers—mount the wagon of 
a negro or white farmer, as he comes from the country 
into the market town. These press upon the farmer of¬ 
fers for the seed. Sometimes the drummers, or runners, 
even get into persona’ encounters. The oil mill managers 
are themselves good fighters in the seed markets, and they 
not infrequently sacrifice business judgment to the pleas¬ 
ures of purchasing a larger quantity of seed than some 
rival manager. Considerable quantities of seed are taken 
on wagons by farmers or ginners direct to the oil mills, 
when these are near by. 

The seed Imught in market towns, and there stored in 
seed houses, are shipped in bulk and in carload lots to 
the oil mills. Tliey are brought to the warehouse by the 
farmers. These take cotton to the ginnery, pay for the 
ginning and baling, and then take the bale of cotton and 
the seed to market. 

In Texas, there is r. growing tendency for the large gin¬ 
neries to buy the seed cotton, and when this is done, the 
ginner markets both seed and lint. 

Great care should always be taken to protect seed from 
exposure to rain, and even from moisture. Slight moisture 
will cause heating and decay. A very few seed slightly 
wet or damp, if put injp a seed house, will very soon bc^n 
to heat. The heatiffpr will extend to other seed, and de¬ 
cay sets in rapidly with great heat. This heat sotaetiaies 
becomes so great as to make fire by spontaneous com- 
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bustion. Such a fire in the middle of a seed pile, does not 
break out, as an ordinary fire does, but simply smoulders. 
It is nevertheless disastrous in its effects on the seed. The 
oil from seed that ha\ e been heated, is not sweet or edible, 
but must be sold for soap making or other such uses. 
Seed, when found beginning to heat, are always given im¬ 
mediate attention by the good mill manager. They are at 
once fed to the mill. If there are more than the mill can 
take care of, they may be shoveled from one place to an¬ 
other to cool. This is, of course, expensive. The rule 
about an oil mill is that wet seed will not be purchased. 
When, however, a farmer is caught in a slight rain, with a 
load, the mill man will usually strain the point, buy the 
seed, and send them at once into the mill to be worked. 

It is a question whether water or fire does the greatest 
damage to seed. For this reason, it has never been de¬ 
termined whether loi fire protection a seed house ought 
to be equipped with automatic sprinklers or not. 

Some large mills work 30,000 to 50,000 tons of seed per 
year, and have storage for 10,000 to 15.000 tons. With 
such quantities in the warehouses at one time, the im¬ 
portance of having all stored seed perfectly sound and dry 
will be apparent. 

The seed from the early part of the season do not keep 
as well as those of the second and third pickings. The 
early seed have most sap. On this account early seed an 
much more liable to heat. For this reason, such of these 
early seed as are stored, are worked out of the warehouse 
early, and the space then filled with seed of later growth. 

TTie quantity of oil in cotton seed varies greatly. The 
quantities are different on different soils, and also differ¬ 
ent in different seasons. The quality of the oil also varies. 
Sometimes seed from a certain section will yield, in an 
average oil mill, 42 gallons per ton, the oil having a sweet, 
palatable flavor. In another season, the same soil may 
produce a seed that will yield only 35 gallons per .ton, an4 
the quality of the oil may not be as good. 



ao8 COTTON SEED. 

It is no rule that large quantity and good flavor go to¬ 
gether, nor is it a rule that small yield makes oil of inferior 
quality. The quantity and flavor seem to depend on in¬ 
dependent influences. Exi>erts differ in opinion on the.se 
points. Many goorl oil mill men claim that large yield 
and good oil are usually found together. Other good mill 
men claim that a wet season makes seed that give larger 
yiekLs, but these seed, because of sap, are more liable to 
heat and therefore make inferior quality of oil. 



CHAPTER XI. 


C9tton Seed ®U. Dtetori? an^ Commercial 
fieaturee. 

From time immemorial, the praise of the olive tree has 
been sung, both in sacred and profane literature. For 
centuries before and after the Christian era, it was held, 
and is still held, in the highest esteem. This high estima¬ 
tion in which the olive tree is held, comes undoubtedly 
from the fact that in its fruit and oil, mankind has hereto¬ 
fore obtained more that is useful than from any other 
plant or tree. 

It was an olive branch that the dove brought back to 
Noah in the ark, to give courage and hope to survivors 
of the flood. The olive branch is well nigh an universal 
emblem of peace among all peoples. 

■ In ancient times, and in many countries still, olive oil is 
the principal, and in many cases the only cooking grease. 
Our Anglo-Saxon habit of using animal fats in its stead, is 
the exception, and no. the rule. In The Arabian Nights, 
the stoiy goes, that forty thieves were concealed in jars 
that were supposed to contain oil. 

Throughout the same ages, the cotton plant has always 
existed; but. remarkable as it'may seem, its value was 
never fully understood, until udthin the past 25 years. 

The three prime necessities of the human race are: food, 
clothing and shelter. Towards these, the olive tree fur¬ 
nishes its fruit and oil for food, and in a very limited ex¬ 
tent its wood for construction. I'he cotton plant now 
supplies lint, from whicn clothing for the body, the bed 
and household (carpets) is made. It suf^lies oil for cook¬ 
ing purposes, and for many industrial uses, such at foi 
lamps in odnes, and to a limited extent for lubrication, 
malring soap, glycerine, candtes, butter, lard, and for ht- 
manerable other uses. 
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The cotton seed meal is used for supplying ammonia 
and other constituents in commercial fertilizers, for cattle 
footl in dairies, for fattening beef, sheqi, and for various 
other purposes. Lately, however, it is being mostly 
used as a food for cattle and sheep. This is especially the 
case at dairy farms, and where cattle are being fatted foi 
beef, and at saw mills, w here oxen are used to haul logs. 

In truth, we are suddenly brought tti a realization of the 
fact that the cotton plant gives us more than the olive tree 
ever gave to mankind. And. by perfecting machinery 
and methials for the productii>n of useful pnxlucts from 
cotton .seed, values which have for centuries been un¬ 
known. have suddenly been br».ught to iiglit. The men 
who have l>een most instrumental in the production of 
valuable products from cotton .seed, have been doing a 
work not only for them.selves. but for the country at large, 
and for all humanity 

The PIret CoUon Seed OH Mills. 

The first mill was built at Xatchez, Miss., in 1834. A 
Mr. Martin operated a cotton .seed oil mill in New 
Orleans as far bacK as 1847. But few other mills were 
built prior to the Civil War. Immediately after the Civil 
war of 1860-65, several mills were built, .some of which 
succeeded, and some failed. 

In 1869 General E. P. Alexander built a cotton seed oil 
mill at Columbia. S. C. Following this, other mills were 
built in different parts of the cotton growing area. By 
1880. the husiness of crushing ctitton seed had developed 
into a distinct and entirely legitimate business, but ♦he 
prrxwss employed, and everything pertaining to the indus¬ 
try was held in great secrecy. 

The oil was founa to be about the same as olive oil. and 
the cake and niealHva.9 largely exported and used in Eng¬ 
land. and on the Continent, for stock food. What was pur¬ 
chased in Ameriot was principally used as a fertilizer. 
The oil was used principally as a substitute for, or iu) adul- 
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BISrOKY AND COMMBBClAt, FXATUmSS. »t$ 

terant of, olive oil, and readily sold in the crude sUtC^ at 
from 50 to 60 cents per gallon. 

Those mills that were managed with even a rough 
proximation to ordinary care and business judgment made 
very large profits. As the business still developed and the 
price of oil became less, the pork packers discovered that 
it could be advantageously used with certain beef pro¬ 
ducts to make an excellent cooking fat, to take the place 
of hog lard. Since its adaptation to this use, laige and in¬ 
creasing quantities have been consumed by concerns that 
slaughter cattle and dress beef for market. Since about 
1880, the consumption of cotton seed oil has been further 
increased by its use for packing sardines on the coast of 
Maine, for making butter in America, Holland and else¬ 
where, and for numerous other purposes. 

The Machinery Used. 

The principal machinery used in early cotton seed oil 
mills was brought from England. It no doubt comprised 
such heaters and presses as were used to crush oil from lin¬ 
seed, Egyptian cotton seed, and other oil seeds that were 
produced in or shipped to England. Egyptian cotton 
seed are black and lintless, very similar to seed from Sea 
Island cotton in this country. The process of woikii^ 
them was very simple They were first crushed under old 
fashion^ mulling stones, then put in steam jacketed ket¬ 
tles with mechanical stirrers, and cooked. The product 
was dumped from the kettle or heater into a wooden tnn, 
and from the bin it was put into a hydraulic press contain¬ 
ing about five boxes, and put undv about two to thrM 
thousand pounds pressure to the scjnare inch, on rams ten 
to twelve inches in diameter. 

Upland Americam seed are not entirely free from lint 
On account of the quantity of oil this lint is capable of sb* 
sorbing, and also on account of the injury which the tint 
is to the cake as a food stuff, it was impomnt to separaM 
the hull from the meats. Tihis was accomplMied 
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use of a huller, a maihine to cut the seed to pieces, and 
screening out the meats from the hulls, in bolting chests, 
having the reel clothed with wire cloth. 

The earlier mills were either built by foreign mechanics, 
or native Southern mechanics of ante-bellum type, botii 
of whom were dogmatic, opinionated and incompetent. 
It commonly r^uired about two years for these to build 
a mill, and get it into successful operation. 

The costs, profits, processes and all other information 
about an oil mill wert kept carefully concealed by owners 
and millwrights or experts. 

From 1882 to 1884, the subject was first looked into 
from an engineering point of view. In 1884. there was 
erected the first cotton seed oil mill ever built from de- 
Mgns made by the modern type of educated and practical 
American engineer. 

Most of the seed worked in the United States are up¬ 
land seed. The average physical composition of a ton of 
these upland seed as received at the oil mill is about as foi- 
lows: 


Short lint. 

Hull. 

Oil (51 gals). 

Meal. 

Sand and other foreign matter 


2,000 

These proportions vary with seasens, soils, character 
w ynning and care or conscience of the farmer, ginner or 
••M agent. By bad ginning there may be 125 pounds of lint 
^ on the se^. and by very good ginning, the seed may 
n* deared of Unt to 50 pounds. 

. best possible oil mill is one in which the separation 
« «» above constituents is most nearly complete and put 
ip tharicetahle diape at.the least expense per ton. 


. 70 lbs 
.910 lbs 
.382 lbs 
■ fioo lbs 
. 38 lbs 









Fig. 64. Amngement of Machinery, 150-Ton Oil Mill, 1885. 























3 I 6 


HISTORY AND COMMKRCIAt. FBATDRBS. 


ProoMa. 

The process of manufacture in American oil mills un¬ 
derwent very little change until about 1880. From that 
time forward, great improvement has been made in ma¬ 
chinery, such as improved hullers, improved linters, steel 
plate boxes in presses (requiring no hair mats), chilled rolls 
in place of muller stones, etc, etc. 

The process now conducted in first-class mills is about 
as follows: 

I. The seed are cleaned of sand. 

Then cleaned of the other foreign substances, such 
as bolls, pieces of wooa, etc. 

3. They are then carried to the linters, and re-ginned 
for a part of the short lint. 

4- They are then carried to the huller, which cuts than 
to pieces. 

5. Then in a reel the meats are separated from the 
nulls. 

6. The hulls are then taken out, heretofore to the fire 
room for fuel, but latterly to be sold as cattle feed. 

7. ^e meats are taken to the rolls which crush them, 
breaking the ml cells. 

8. From the rolls, the meats go into heaters, in which 
they are cooked. 

^ From the heaters, meats are taken into the former, 
Where cakes arc formed and enclosed in cloth. 

to, T^e cakes are placed in the press and the oil ex¬ 
tracted by pressure. 

It. rhe c^e remaining in the press is taken out, al- 
Jowel to cool, and iray then be cracked and ground into 
meal. 

The following tables will exhibit the variety of results 
from operating various kinds of oil mills, under different 
conditions. 
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TABLE VI. 

SHOWING PRODUCTS AND VALUES OBTAINED 
FROM ONE TON OF SEED IN THE EARLY 
OIL MILLS: 


i,cxx 3 lbs hulls, used as fuel.$ .^o 

775 lbs meal @ .. 

225 lbs oil=30 gallons @ 60c. 18.00 

2.000 lbs seed, giving product worth.$25.28 

Cost of seed.$10.00 

Cost of working. 5.00 $15.00 

Profit. $10.28 


A mill of this design capable of working 5,000 tons of 
seed per year, shoula therefore have made, and often did 
make, with good management, $50,000 per year. 

At the present day, meal remains at about the same 
price shown in the above table. Oil, however, has declin¬ 
ed fully half. By improved mills and machinery, the cost 
per ton of working seed has been much reduced, and the 
quantity of oil per ton has been increased. 

Many mills exist that can never be made first-class, ex¬ 
cept by entire reconstruction. Of the mills still being 
built, there is much variation in the quality of the design 
and workmanship on the machinery. 
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TABLE VII. 

SHOWING PRESENT PRODUCT AND VALUES 
OBTAINED FROM ONE TON OF SEED IN AN 
OLD OR BADLY CONSTRUCTED OIL MILL, IN 
A GOOD YEAR. 


Oil, 39 gals at 30 cents per gal. Si 1.70 

Meal, 67s pounds at Si.00 per cwt. 6.75 

Hull, 950 pounds at S3.00 per ton. 1.42 

Lint. 25 pounds at 3-.73 


$20.62 


Cost of seed delivered at mill.$14.00 

Cost of working, bags, barrels, etc. 3.50 

Cost of fuel. i.oo 18.30 


Profit. $2.12 


A mill under these circumstances, working 5,000 tons 
of seed per year, could therefore make a profit of more 
than $10,000. 
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TABLE VIII. 

SHOWING PRESENT PRODUCTS AND VALUES 
OBTAINED FROM ONE TON OF SEED IN AN 
OLD OR BADLY CONSTRUCTED MILL, IN A 
BAD YEAR. 

Oil, 35 gals at 20c. $7.ao 

Meal, 67s pounds at 90c per cwt. 6.08 

Hull, 950 pounds at $3.00 per ton. 1.42 

Dint, 25 pounds at 31-.75 

$15-25 

Cost of seed delivered at mill . $12.00 

Cost of working, bags, barrels, etc. 3.50 

Cost of fuel, per ton. i.oo 16.50 

Loss. $1.25 

A mill under these circumstances, working 5,000 tons of 
•Accd per year would lose over $5,000. 
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TABLE IX. 

SHOWING PRESENT PRODUCTS AND VALUES 
OBTAINED FROM ONE TON OF SEED IN 
WELL DESIGNED MILL WITH THE BEST MA¬ 
CHINERY, IN A GOOD YEAR. 


Oil, 40 gals at 30c . 

Meal, 675 pounds at $1.00 cwt_ 

Hull, 950 pounds at $4.00 per ton . 
Lint, 30 pounds at 3c. 


. . $12.00- 
6.73 
i.90 
.90- 



$2i-55- 

Cost of seed. 



Cost of working, bags, etc. 

Cost of fuel. 

■ 'Plo-OO 

3-00 

•50 

$18.50' 


Profit. 


$3-05 


A imll under these circumstances, working 5,000 tons- 
of seed per year would make a profit of about $15,000. 
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TABLE X. 

SHOWING PRESENT PRODUCTS AND VALUES 
OBTAINED FROM ONE TON OF SEED IN A 
WELL DESIGNED MILL WITH THE BEST MA¬ 
CHINERY, IN A BAD YEAR. 


Oil, 40 gals at 20c. 

Meal, 675 pounds, at 90c. 

Hull, 950 pounds at $4.00 ... . 
Lint, 30 pounds at 30. 


... $8.00 
... 6.08 
... 1.90 

.. .90 



$16.88 

Cost of seed. 

Cost of working, bags, etc. 

Cost of fuel. 

- $12.00. 

. ... 3.00 

.SO 

15-50 

Profit. 

. . . 

$1.38 


A mil! under these circumstances, working 5,000 tons 
of seed per year, wxjuld make a profit of nearly $7,000 
This would be a dividend of 14 per cent, on a capital of 
$50,000 in the worst year. This shows the value of first- 
class designs in an oil mill. 

These figures are all average estimates. There is, of 
course, great variation in prices at different times, and in 
prices at different parts of the seed territory. They apply 
also to the oil mill business, without supplemental or aux¬ 
iliary adjuncts, that are now coming into vogue. 

As a matter of fact, the best modem concerns in the 
East comprise in one plant, a ginnery, oil mill, fertilizer 
works and cottcxi mill, each department helping the other. 

In the operation of an oil mill, the personality of the man¬ 
ager and his capacity to make quick and accurate decisions 
on commercial points, has a gtieater influence on the profits 
than is the case in most other businesses. 
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HuIIa for Fuel. 

Throughout the ertire South, the use of hulls for fuel 
has bMii totally abandoned, and they are being used as 
stock food, many mills having added the business of fat¬ 
tening cattle for beef The use of hulls and meal together 
has been thoroughly demonstrated to be excellent for fat¬ 
tening cattle for beef, and also for feeding dairy cattle. 
These combinations have been, in fact, so perfected in de¬ 
sign that several plants have been built to put the seed 
cotton as a raw material through a complete cvcle of oper¬ 
ations, as follows: 

1. Separating the lint from the seed. 

2. Separating the short lint. 

3 - Separating the hull and meat. 

4 - Separating the oil and meal. 

5. Mixing meal and other ingredients for fertilizer. 

hulls and meal to cattle, using the manure 

as a fertilizer. 

ebth^*^'”"'"^ weaving the lint, making yarn an.l 

Thus, taking seed cotton as a raw material, the pro¬ 
ducts are taken out that are valuable for clothing and ani¬ 
mal food, and what IS useless for these purposes is returned 
to the soil, to make the new crop. 

might be obtained 
f """a u*” ““on. if «nanu- 

commol ordinary improved processes now in 

common use, and sold at current prices. 
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TABLE XI. 

SHOWING VALUE OF ORDINARY MANUFAC¬ 
TURED PRODUCTS OF COTTON SEED FROM 
TEN MILLION BALES OF COTTON. 


2cx]^illk>n gals oil (40 gals per ton from 

five million tons) at 30c. $60,000,000 

Two and a half million tons hulls at $4.00.. 10,000,000 

One and two-thirds million tons of meal at 

$21.00. 35,000,000 

100 million pounds lint at 3c. 3,000,000 


Total.$108,000,000 

The total seed crop of 1900 as disposed of by ante-bel¬ 
lum planters would not have been worth $5,000,000, as 


against more than $100,000,000, if utilized according to 
the present known methods of obtaining values out of 
them. 

But the values indicated in the above table represent 
even much less than the possible results. 

Two and a half million tons of hulls will fatten for mar¬ 
ket two and a half million heavy beef cattle, or would 
maintain a proportionate number of dairy cattle. 

From these cattle come beef, tallow, glue, all dairy 
products, and still further developed industries. The oil, 
bendes being used as a cooking oil, pves also glycerine, 
candles, soap, lard, butter and indefinite other products 
and industries. Notable as an example of one of the uses 
to which it goes: The cylinders of the phonograph are 
made from the “soap stock” residue in refining cotton oil 
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Mlntlas MactaiiMry. 

There is a legend in the oil business that there is a for¬ 
tune in store for the man who invents a means of cleaning 
the lint from upland cotton seed so that they have the ap¬ 
pearance of Sea Island or Egyptian seed. The country is 
full of inventors trying to make seed cleaning madiines. 
Most of the workers at the problem have never stopped 
to ask the question where the fortune would come from, 
or why it should even be expected that there would be 
profit in a perfected delinting machine. Many machines 
have been invented and made—quite a number of good 
ones, but nobody has yet made the fortune. 

Whenever any evidence is exhibited at all in support of 
the assertion or idea that a delinting machine would be 
valuable, the argument is about as follows: llie price of 
seed in America is $10.00 per ton; in England it is quoted 
about $24.00 per ton Therefore, if a machine could be in¬ 
vented to make American seed look like the Eg;yptian, 
there would be a fortune it. 

As a matter of fact, when seed are quoted at $10.00 in 
this country and $24.00 in England, the meaning of a ton 
in this country is 2,000 pounds, and in England 2,240 
pounds. If this be considered, and there be added to the 
cost of seed in this country the cost of cleaning, freight to 
l»rt, ocean freight, handling and commission on the other 
side, and freight to mill on the other side, it will be found 
cheaper to work seed in America by the usual American 
process. The seed from the American sea island cotton 
are already clean, and are already near ports in most cases, 
and yet no important business has ever been developed in 
shipping them abroad. The reason is, that if they can be 
purchased at a reasonable price, H pays better to work them 
in dus countiy than to attempt to ship them. 

Ltotiog. 

Much been sud about .the value of the lint that is 
not true. After seed are wdl Untad by sm ordinary linter. 
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what is left is of not much value as fibre or paper stock 

A good linter gets from 20 to 30 pounds of lint from a 
ton of seed, when almut five tons per day is put through 
one machine. It is a considerable question whether it is 
worth the cost to take more than 30 pounds of lint from 
average seed. 

Assuming the ability of the linters to get say 30 pounds 
of lint per ton, the linters may be so arranged as to run 
the entire seed first through one half the linters, getting 
fifteen pounds per ton, and then run them through the 
other half, getting fifteen pounds more. The first lint 
would sell for say 4 cents per pound, making 60 cents per 
ton. The second lint would bring say 2 cents per pound, 
making 30 cents per ton, making a total of 90 cents per 
ton. 

On the other hand, running the seed through all the 
linters at one time would give, say 30 )>ounds of uniform 
quality, which would sell at about 3 cents per pound, 
making 90 cents per ton also. The question of profit 
would depend more on the market to be reached than 
upon anything in the mill. 

StorinK Cotton Sood. 

Cotton seed are very perishable, and the danger of heat¬ 
ing might be estimated at to per cent, of their value. By 
care, this may be re<luced to 5 per cent, or less. 

A mill having a capacity of 30 tons of seed per 24 hours, 
and a storage capacity of 1,000 tons of seed, from the isth 
of September to the 15th of February, would work about 
3,000 tons: allowing for breakdowns and holidays. 

To work 5.000 tons instead of 3.000 may be accom¬ 
plished by increasing storage capacity to the extent of 
2,000 tons, making 3.000 instead oi 1,000. and using the 
»me machinery: or it may' be done by leaving seed storage 
unchanged, and dlMing additional machinery to woric the 
2,000 tons additional seed in the same time. 
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By adding storage, there would be the following items 
of additional expense: 

1. Liability of seed to rot or damage. 

2. Interest on money invested in 2,000 tons stored seed. 

3. Less oil per ton on stored seed than on seed woriced 
fresh. 

4. Less price on oil out of stored seed, if in any way 
heated. 

5. Additional labor for working same tonnage for a 
longer time. 

6. Interest on increased warehouse cost. 

By adding new machinery there would be the following 
additional expenses and advantages: 

1. Interest on value of additional machinery.' 

2. Repairs on additional machinery. 

3. Less cost per ton, because the same force can usually 
operate the additional machinery and make the increased 
output in the same time. 

4. The meal can be put on the market for the current 
year, instead of part of it having to be carried over to an¬ 
other season. 

By having ample mill capacity, as against large storage 
capacity, and working seed practically as fast as received, 
banking facilities become a much simpler matter, and in 
all respects the manufacture is facilitated and cheapened. 
But there is a limit to the prc^table capacity of a single mill. 
It is believed that the most profitable size mill ranges fnxn 
25 to 100 tons capacity, according to locality and amount 
of seed available. Mills larger than this brcome difficult 
to manage. One of the difficulties consists in the handling 
of the large amounts of seed which come by rail, during the 
short season in which seed are marketed. If larger ca^iact^ 
than 100 terns per day is desired, it is better to build two or 
more separate mills. 

It is a good rule in any manufacteny to keep on band 
the least raw material necessary for regular running, 1^ 
to sell products about as they are ready for the miuket. 



aaS BISTOKT AND COMMSRZCAI. ^BATDKSS. 


To accumulate raw material is to speculate in it, and to 
hold the products is equally speculative; and a factory is 
not necessary if speculation is the object. It is best to ac¬ 
cept whatever profit there is in manufacture at current 
market prices of raw material and products, and when 
current market prices yield no profit, shut down and wait 
for one or the other of the markets to change. By this 
plan it is always easy to determine what a factory can 
afford to pay for raw material. 

Whenever a mill is not in condition to operate, by be¬ 
ing unfinished or otherwise, it is especially dangerous to 
accumulate seed. If it seems desirable to purchase them, 
they should be bought and sold as a mercantile transaction 
but not held to wait completion of u new mill, or repairs 
on an old one. 

IWMt Profitable Slase of Mills. 

There are two ways' in which the cotton cnl business may 
be made to pay. (i) Build a large mill in a railroad 
centre, where it is easy to draw large quantities of seed 
from a latge territory, (a) Build a small null in a small 
town, with scant railroad facilities and depend mostly on 
wagon seed, and depend on home demand for all of the 
products, except <h 1 . The large mill has to work harder 
for its supplies of seed, but is not hampered by local com¬ 
petition in any one pla<%, because if seed should become too 
high in one town, it can easily abandon that town and find 
another one. 

In the matter of disposing of products; by reasoh of hav¬ 
ing large quantities to dispose of, the large mill is in good 
to supply to the export nmrket and thus 
malm large sales as easy as small sales. But 
the advantage whidi a large mill possesses that out¬ 
weighs all the otis^, is that the vdume of its business will 
justify h in emplpyiiig competent men who mil be able to 
tnm oat tile very highest class products, and who will be 
idtie tocany the process very mutii further than less cmn- 
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petent men. This would consist in refinings the wl, nuk* 
ing soap, etc., also in making fertilizers and stock feed. 

On the other hand, the small mill has distinct advantages 
of its own. These advantages have become accentuated 
of late years since the value of meal and hulls for stock feed 
has become better known. This gives the local mill a 
local market for all of its products except oil, that is to say, 
about 85 per cent of the weight of the cotton seed. 

In the matter of purchasing seed, it has little or no 
freights to pay, and generally has the co-operaticm of 
neighboring farmers. It is sometimes possible to exchange 
mill products for seed, thus enabling a small milt to ope¬ 
rate on the minimum amount of capital. These small mills 
vary in size from 20 to 40 tmis of cotton seed per day of 
24 hours. They generally consume from 2,000 to 4.000 
tons of cotton .seed in one season. 

The large mills in railroad centres have capacities rang¬ 
ing from 100 to 150 tons of seed in 24 hours, and consum¬ 
ing from 10,000 to 20,000 tons of seed in one season. 

The small local mill idea is growing in popularity, and 
some predict that it will finally take possession of the field. 
But there is ample field for the large central oil mill, pro¬ 
vided the business is worked out to a logical extent and 
more attention paid to producing finer products at higher 
prices. It may even reach a position where it can purchase 
the oil from the small local mills, and make much prc^t by 
turning this dl into high price products. 

In dl kinds of manufacturing, the cost of raw material 
forms a smaller and smaller percentage of the value of the 
mill products, as these mill products become finer in 
quality. For this reason, variation in the cost of raw ma¬ 
terial is of the least consequence to a mill turning (xit the 
finest or most finished products. This is exhibited by the 
following examples: 
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EXAMPLE (i.) ORDINARY PROCESS. 

Per cent of value of products. 


Cost of seed. 

.$12.00 

67 

Cost of wcx’king... 

■ 300 

17 

Cost of product... 

.$15.00 

84 

Value of product— 



crude oil, meal 

> 


hulls . 

.$18.00 

100 

Profit. 

.$ 3.00 

16 


EXAMPLE (2.) AMPLIFIED PROCESS. 

Per cent of value of products. 


Cost of seed.$12.00 

30 

Cost of working.20.00 

50 

Cost of product_$32.00 

80 

Value of product— 


butter oil, salad 


oil, compound lard. 


butterine, beef ...$40.00 

100 


Pro6t .$ 8.00 20 

It will be seen from the above examples that in the first 
case a rise in the price of seed means a rise on 67 per cent 
of die value of the product, and that a rise of $3 would 
destroy the profits^ 

But in the second example, a rise in the pripe of seed 
ooty affects 30 per cent of the value of the product end 
a rise of'$3 would only ciB down the profit fiom ao per 
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cent, to I2i per cent It would require a rise of $8 per too 
on seed to destroy all the profit 

These examples show that refinements in manufacturing' 
depend more on knowledge and skill than upon raw ma¬ 
terial. 

It is believed that there is but little difference in the profits 
between operating a loo-ton mill in a railroad centre, and 
operating a 40-ton mill in a small town surrounded by cot¬ 
ton plantations. The distinct advantages of each are about 
offset by distinctive disadvantages. 

The hundred-ton mill is able to c^ierate on scxnewhat less 
expense for labor and fixed charges; but it must pay 
freights on hulls and meal to the consuming markets. 

The forty-tcm mill c^ierates with somewhat more expense 
for labor and fixed charges; but it has practically no freight 
to pay on seed or hulls and meal. 

At the present time, there seems to be more profit in 
operating mills within the limits of 40 to 100 tons capacity 
than those either smaller or larger. 

The following table shows complete cost or capital in¬ 
vestment necessary for cotton seed oil mills, refineries 
and cotton ginneries. 
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The estimates in table XII. are based on refineries de¬ 
signed to turn out a variety of products, such as sumtntf 
yellow, butter oil, white oils and miners’ oils. 

If it is desired to make winter oils also, the cost wcmld 
be increased about 50 per cent. If only.summer yellow oil 
is to be produced, the cost would be about 50 per ren t, less 
than the table. 

The cost of a crude cotton seed oil mill may be said to be 
about $1,000 per ton (of seed in 24 hours) capacity. 

The cost of refinerj' of about the character contemplated in 
Table XII. range-s from $300 to $500 per ton capacity of 
the crude oil mill. 

Transportation and Usm of Cotton Oil. 

The final test of cotton seed oil is edibility. The high¬ 
est prices can only be obtained on this basis. When the 
quality of an oil falls below this, it goes into other uses 
and brings lower prices. In the early days of the business, 
this oil was looked upon entirely as an adulterant. It was 
shipped to Italy and France as an adulterant for olive oil, 
and was shipped to the lard works or “packing houses’* 
of the United States, as an adulterant for lard. These 
uses still continue, but are growing into more general 
favor on the merits of the oil itself. There is still some 
prejudice against it. and justly so when used as an adul¬ 
terant. But commerce is becoming accustomed to “com¬ 
pound lard,’’ and “lard compound.’’ and other names sug¬ 
gestive of the mixed character of the product; and the 
business of making acceptable culinary articles from cot¬ 
ton seed oil has bec(»ne Intimate and desirable. Some 
of these compounds contain pure hog lard; while some 
contain none at ail, and are advertised as such. It is es¬ 
timated that 30 per cent, of the cotton oil produced in 
the United States is consumed in this manner. Most of 
the packing houses, where these lard compounds are made, 
are in the West. This business has recently commenced 
to grow in the South. 
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Formerly, owing to lack of skill at the oil mills, the oil 
was shipped in the crude state, to these distant works, 
where it was first refined and then utilized. Latterly, the 
mills have begun refining the oil before shipping, thus 
making the additional profit. 

Oil is sold nominally by the gallon, but actually by the 
pound. The commercial gallon of cotton seed oil, crude or 
refined, weighs pounds. When oil is sold, the net 
weight is divided by in order to reduce it to gallons. In 
practice, this would often leave awkward fractions, so the 
custom is to multiply the weight by 2, and divide by 15, 
thus leaving any fraction as i5ths. 

Previous to about 1886, the standard package for both 
crude and refined cotton oil was second-hand kerosene 
barrels. These were cleaned with hot steam, until they 
had no odor of kerosene, and were lined with glue to en¬ 
sure tightness. If the work of cleaning is properly done, 
this makes an acceptable package. .'\s the business grew, 
many became careless in cleaning the barrels, and many 
used varnish barrels and linseed oil barrels. This engen¬ 
dered a prejudice against all second-hand barrels. At tiie 
same time, the demand for second-hand kerosene oil bar¬ 
rels became ^eater than the supply, and within a very 
short while, it became the standard practice to use new 
barrels. 

The use of tank oars for domestic shipments has been 
steadily superseding barrels. Most of the packing houses 
own large numbers of tank cars, which they send out to 
oil mills for their oil. Most of the large mills alw own 
tank cars, in which they ship their product, and which 
they often use for purchasing crude oil from small mills, 
which are not equipped with refineries. Tank cars for 
c(^on oil gmerally hrfd 6,000 to y,ooo gallons, or 45,000 
to 5 2.500 pounds. This is the most convenient way to 
trmsport cM of all grades. They are also, to some extent, 
being used for soap stock, or the residues from refining. 

TRnk ears are provided with coils of pipe on the inmde. 




[achinery, 40-i(»i Uil Mill, 1901. 
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80 arranged that hot steam may be used to thaw out the 
oil when it is congealed by cold weather. It is import¬ 
ant to see that these coils are always in good order, so that 
no steam may be blown direct into the oil. 

Oil for export must, of course, be put up in barrels. It 
is essential that the barrels be iirst-class, otherwise there 
will be great loss from leakage under the numerous hand¬ 
lings which they undergo. 

A small amount of oil is now being exported in tank 
steamships, arranged to carry it in bulk, in compartments. 
These ships ply between Southern ports of America, where 
there are large storage tanks, and certain ports of Europe, 
where there are similar facilities. 

If About 65 |)er cent, of all the cotton oil produced in the 
United States is exported. About one-third of this, be¬ 
ing the best grades, goes to Holland, for use in jnaking 
artificial butter, which reaches its perfection in that coun¬ 
try. The finest grades of summer yellow oil are known in 
the trade as “butter oil.” Some of the best grades of 
oil also go to Southern European ports for admixture 
with olive cnl, and also, to some extent, for an edible oil 
under its own name. South Europeans have always 
been accustomed to eating olive oil, as other people eat 
butter, and the poorer classes accept cotton oil as a cheap 
substitute. Large quantities of inferior grades, being 
about one-third of all our exports, go to Marseilles and 
neighboring ports for soap making. 

Inferior oils are frequently bleached by sulphuric acid 
at the refineries into “white oil,” and used as an illumin- 
ant, in place of lard oil. The principal use of this oil is 
for admixture with petroleums of high flashing point, to 
be burned in miners’ lamps. This grade of white cotton 
oil is generally known as “miners' oil.” It should not be 
confused with prime white oil. which is bleached from 
first quality summei^-ellow, by the use of fullers earth, and 
which is used in compound lard. 

There are many minor uses for cotton oil. among which 

y V t ^ 
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may be mentioned the packing of sardines and similar 
fisli. It has been frequently tried as an adulterant for lin¬ 
seed oil, or as a substitute for it, in painting. The dif- 
liculty has always been, that in its natural state, cotton 
oil will not dry out and leave the paint hard. Numerous 
processes have been exploited for making it into a drying 
oil; but none have so far been a commercial success, it 
has often been tried as a lubricant, but its g;ummy nature 
prevents any success in this field, except for the most or¬ 
dinary purposes. Several processes have been tried for 
removing the gum or resin. There have been some lab¬ 
oratory experiments, which seem to indicate that a use¬ 
ful gum may be extracted and used as a substitute for 
rubber, while leaving the oil in a condition to use as a lu¬ 
bricant, but as yet, these processes have not been com¬ 
mercially successful. 

TransportaUon and Use of Cotton Seed Meal. 

When the oil has been extracted by hydraulic presses, 
there remains the cake. Formerly, when the presses were 
differently constructed and the processes were somewhat 
different, this cake was softer than it is at the present 
time., It was largely exported as cake, and sold for cat¬ 
tle food. It was broken into pieces and fed, in connection 
with other material. In some cases it was ground fine, 
after being exported, and fed in this condition. It has 
been found that the finely ground meal mixes more readi¬ 
ly, and is more digestible than cake, and so the practice 
of feeding cake has been nearly abandoned. The Ger¬ 
mans were the first to realize the value of fine grinding. 
From the beginning of the business, very small quantities 
of cake, and large quantities of meal were exported to 
Germany, while England and other countries preferred 
cake. In some cases this preference for cake was caused 
by the fear of adulteration in meal. 

Cake was formerly packed into coarse second-hand 
gunny sacks and driven in with a mallet, in order to 
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make a firm package. These packages varied in weight, 
but generally weighed about 200 pounds. 

Meal for export is ground very fine, and bolted clean. 
It it generally put up in 100 pound sacks, as one-twenti¬ 
eth of a “short ton" 012,000 pounds; but for special orders 
it is sometimes put up in 112 pound sacks, as one-twenti¬ 
eth of the “long ton,” of 2,240 pounds, and sometimes in 
110 pounds sacks, as 50 kilograms. All meal for domestic 
trade is put up in 100 pound sacks. 

The domestic demand was at first entirely as a fertilizer, 
both for use direct on the soil, and for mixing with other 
ingredients to make a commercial fertilizer. This de¬ 
mand grew to immense proportions in the Southeastern 
States, where fertilizers were universally used. From 1880 
to 1890, about 90 per cent, of the meal made in that sec¬ 
tion was used for fertilizer, about 5 per cent, was exported, 
and the remainder was fed to cattle. 

In the Southwest, where but little fertilizer was requir¬ 
ed, about 75 per cent, of the meal and cake was exported 
to Europe for cattle feeding, while the remainder was fed 
to cattle, at home. 

At the present time, cattle feeding has become such an 
extensive business, both in the Southeast and Southwest, 
that of the whole amount of meal produced in both sec¬ 
tions, about 35 per cent is fed to cattle, about 35 per cent, 
it used for fertilizers, and the remainder is exported for 
feed. 

It has been so clearly demonstrated by experiment 
stations, and by other practical tests, that the ixincipal 
value of cotton seed meil lies in its feeing, rather than its 
fertilizing qualities, that it is only a matter of time when 
practically all of the meal will be fed. The fertilizer works 
are already accommodating themselves to this condition, 
..and iue p^ly substituting other sources of nitrogen for 
the cotton seed meali^ 

The sacks, in which meal is shipped, consist largely of 
> second hand wheat sacks, made originally to h<dd lOC 
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pounds of wheat for export from CalHornia to the Ori«it. 
These sacks are often re-shipped with linseed to Kast^ 
ports of the United States. When the linseed is used, 
the sacks are cleaned and put up in bales cd i,ooo, and sold 
to cotton oil mills. Fertilizer factories and cattle feeders 
frequently return sacks to the oil mills, to be used again 
and again. Meal is sold by gross weight, that is, no de¬ 
duction is made for the weight of the sacks. 

It is very difficult io empty absolutely all the.meal from 
the sacks, and, hence the returned sacks are somewhat 
heavier than they v>tre at first, so that notwithstanding 
their damaged condition, necessitating repairs, the oil mills 
are always willing to allow consumers the full price of new 
sacks for all those returned. 

Transportation and Uses of Cotton Seed Hulls. 

The first use of cotton seed hulls was for fuel to run the 
oil mills. Mills of forty tons (seed) capacity, and upward, 
always made enough hulls for a full supply of fuel, even 
with very ordinary steam plants; with good, econom¬ 
ical engines, there was considerable surplus; the larger 
the mill, the greater the surplus. It soon became a prob¬ 
lem to dispose of this large amount of useless product. It 
was difficult to even give it away. The bulky and light 
nature of the materl.'il, made it difficult of transportation, 
and so it was not of much fuel value to other plants located 
at a distance from the oil mill. A ton, in its loose state, 
occupies about 300 cubic feet, mid is equal in fad value td 
one-quarter ton of coal, which occupies about ten cubic f^. 

The use of cotton Seed hulls as a cattle food was trk^ 
experimentally in the early days of the oil mill, but its true 
vialae, in comparison with other food stiA was not re^ 
bed until 1885 to 1890. AtoiH "tins tiine« systdad^j 
cattle feeding commenced, as ui adjunct to od miffiD^ » 
the Southw^ Large herds of Texas cattle wereluMiliil^ 

Id# rates, and fed in pens n## Hie mills, and 
ai^qied to the padcing houses.. The vaMle of .h<iKi‘||^"^ 
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cattle food was thu-i .practically demonstrated on a large 
scale, so that there arose a steady demand for hulls from 
many sources, all over the cotton growing States. The 
jvublem of transportation then began to receive atten* 
tion. Hulls were at first shipped in bulk in box cars. By 
careful tramping, about twelve tons may be loaded into a 
cw. Many hulls are still shipped in this way, some are 
pot up by machinery into sacks; but the most general 
method is to pack them into bales about two feet square, 
weighing about loo pounds. In this shape, 15 tons mav 
be easily and quickly loaded into a box car. 

The style of bale now in use is not entirely satisfactory, 
for the reason that it is only partially covered, and there 
M great waste in handling. There is a demand for some 
.better method of packing cotton seed hulls for ship¬ 
ment. 


table XIII. 


SHOWING VALUE AND AMOUNT OF SEED, 
CRUSHED, AND VALUE OF CRUDE MILL 
PRODUCTS, 1870 TO 1900. 
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CHAPTER XII. 


Cotton Sceb ®ti. flDecbanfcal /eaturea anb 
l^roceaeea. 

The previous chapter ouUined the schedule of oil mill 
operations. This chapter will discuss the machines for per^ 
forming these operations. 

Seed Handliag Machinery—Conveyors. 

Seed are mov^ horizontally by spiral steel conveyors, 
shown in Figure 68. Conveyors are right and left hand,* as 



Fic. 68. I^t and Left Hand Conveyors. 

conveyor may he made to carry teed fe 
ot^ direction, according to the dirretioii it is made to 
JwcHve. 

to *»ve, as fu- as possible, aH ctw- 
the ^ Si« Md hand in any one tniO, in oider 
SMihtate repairs, and Uie heqiiog of apm« parts on 



Pi©. 69. Wtfoden Boxes for Conveyors. 
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Most mills use only right hand conveyors, excejift for speciM 
purposes, as shown in the last two examples in F^ur« €& 
Mills of smaller capacity than 40 tons per day generally use 
6-inch cOTveyors. Mills from 40 to 80 tons use 9-inch, while 
12-inch is used in large mills. For the heavy work of un¬ 
loading seed from cars in any size mill, the larger sizes an 
used, even up to 16-inch. The size of conveyors for diis 



Fig. 70. Right Angle Cmiveyor Drive. 

work is determined more by the amount of seed likdy to> 
receiv^ by rail in a given time, than by the actual capad^ Ol 
• tte mill. 

Conveyws run in wooden boxes, lined in the bottom 
sheet iron. Figure 69 shows die (H-opo’ siae to mdee boMM 
■ for ctHivcyors. * 

A corner may be turned hy die use of the devicednntijS 

iFqpne 70. 
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t^v^ors may be ran at an inclination of as much as 30 
c%i«s from the honzontal. if occasion requires. ^ 

The following table shows the speeds and capacities of 
‘=°"veyors for use in oil mills. This da^s based 
« s^n^ conveyors 

TABLE XIV. 

SPEEDS AND WORKING CA¬ 
PACITIES OF STANDARD STEEL CONVEYORS 
for COTTON SEED. ^unveyoRS 
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are moved vertically by elevators. The most com 
form IS shown at the left of Figure 124. The oullev it 

“ unloading seed from 

l"^in the bottcOT is usually smaller, say 12 to 20 inches 

^ elevator depends upm the size of the 

Sl^e'iJSl!! ^ generally use elevRtore 

5*3 cups. Mills from 
gjo ^ tons use belts 8 inches wide, which carry txa 
laipr imlte use 10 to la inch belts, aiS^ta 
toBs, ^ fjevators for unloading cXV« 
latge Of stn^, {ap hi the case of conveyors), aecoyd- 
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ing to the amount of seed to be handled in a given time, re¬ 
gardless of capacity of the mill. 

Elevators generally run 50 revolutions of head pulley per 
minute. They may be run as slow as 30 or as fast as 70. 

Figure 71 shows two forms of sprocket-chain elevators, 
which are in use in many mills. It is mostly a matter of 
personal opinion whether the belt or chain elevator gives the 
best satisfaction. 

It frequently occurs that the siqwrintendent of a mill will 
prefer some S])ecial machine, on account of his familiarity 
and skill with it. Thus this machine is the best under his 
management. Another machine may te equally as good for 
the purpose in the hands of a man who is accustomed to it. 

ReGalving Seed—From Cars. 

Seetl mostly reach the mills loose in box cars. The cars 
are yveighed on track scales, and run up alongside conveyors. 
Seed are thrown cut into conveyor with broad, short pitch- 
forks, or with scoop shovels. The conveyor delivers the.u to 
an elevator which takes them to the top of the seed house 
and delivers them to conveyors which distribute them over 
the house. 

Pram Wagons. 

Wagons usually drive up to the seed house and have their 
seed unloaded by hand through windows direct into the 
house. In some cases, where there is a very large wagon 
trade, there are unloading conveyors and elevators arranged 
on the same plan as for unloading cars. 

Hm Mining Praoass—Ciaaning. 

The seed are brought from the seed house to the mill 1^ 
means of conveyors and elevators. 

It is necessary to f the seed from two classes of fcHei(^ 
ntetter: (i) Matter, such as sand, that is smaller than the 
seed; (a) matter, siKh as bcdls and locks of cotton, that is 




FiC. 72 . Sand and Bail $ 
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larger than seed. Both of these objects are accomplished by 
means of revolving screens, covered with perforated metal 
or wire cloth: In the first insUnce having {lerforations 4” 
diameter, and in the second, J”. Sometimes there is one 
screen for each of these operations, and sometimes the two 
are accomplished by one screen, having (longitudinally) 
half or two-thirds of its surface covered with i” perforations 
and the remainder with Such a combined boll and sand 
scrMn is shown in Figure 72. .The interior construction is 
similar to Figure 124. 

Seed enters at left hand, or higher end. Sand is removed 
by first part, and falls out behind. Clean seed fall into con¬ 
veyor box. Bolls and other large particles fall out from 
inside of reel on the floor at the right. Sometimes magnets 
are inserted in the sj^juts to catch jjarticles of iron. Some¬ 
times fans are introduced under the screen, to blow the seed 
into the conveyor and leave iron and other heavy particles to 
fall out on the floor, as shown in Fig^ire 73. 
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Saiul ami Boll Scrwa, Pic. 73—Lettering. 

A. —Revolving reel. 

B. —Spout where tailings fall out. 

C. —Hopper to drop seed on shaker. 

D. —Shaker to distribute seed in broad sl eet over air 
blast. 

E. —Shaft and eccentric to ojjerate shaker. 

F. —Fan. 

G. —Blast box with perforated metal side to let out air. 

H. —Gravity s|K)ut to catch nails and other heavy art'cles. 

J.—Conveyor to take away the cleaned seed. 

Mills «if less than 40 tons capacity generally use a com¬ 
bined sand and boll screen, with the revolving reel about 5 
feet diameter and 10 to 12 feet long. Mills of 40 to 60 tons 
capacity use combined sand and lioll screen 5’xi4'. Larger 
mills use se))arate sand screen and separate boll screen, 
5>M’- 

The speed of the reel should lie 20 revolutions per minute. 

There are some other cleaning methods in rare use. One 
of them consists in revolving (laddles inside of stationary 
perforated cage. 

In many cases, the cleaning machinery is assisted by per¬ 
forated sheet iron bottoms under the conveyors, which are 
used for unloading seed or for carrying them from seed 
house to mill. These are very valuable in sandy countries, 
where an unusual quantity of sand is found in the seed. 
This eliminates most of the sand before the seed are stored. 

In the material collected from tlie boll screen is some good 
seed cotton. This is picked over by hand and ginned. The 
' lint from this cotton is called “grabots.” On account of the 
quantities of iron found in the material, which is liable to 
strike fire on the gin saws, it is quite dangerous to gin 
grabots. For this reason grabot gins should be isolated. 
Small mills usually have their grabots ginned at a public 
ginnery. Mills of fto tqn8.icapacity and larger frequently 
have their own grabot ink 



1. 73 - End Section Sand and Boil Screen. 
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Lifitlnf. 

From the cleaning processes, seed pass to the Hnters, 
which arc machines for removing the short lint which is left 
on the seed by the gins. Figures 75 and 76 are general 
views, showing the usual arrangement of these machines. 
Seed are fed to the hopi)ers above, passed through the 
machine and taken away by the conveyor below in front. 

Ctrtton Seed LInter, Pig, 74 —Lettering. 

A. —Feed box, with fluted feed roll. 

B. —Breast, with revolving float, 

C. —Saws on cylinder. 

D. —Ribs between saws. 

E. —Breast lM)ard to hold ribs. 

F. —Brush to clear saws. 

G. —Lint flue. 

H. —Condenser, jjerforated drum. 

J. —Compression roll. 

K. —Roll of lint on core. 


PreceM. 

See<l are fed into feed lx)x A. 

Fluted roll feeds them regularly into breast, where float 
B keeps them revolving in a roll. 

Saws remove the lint. 

Brush clears the lint from saws and blows it against con¬ 
denser drum. 

Revolving drum condenses lint into a roll. 

Ribs D hold tlie seed back and make them fall out at E. 

Formerly the flue between Enter and condenser was made 
long, and was provided with a slatted sub flue, for sifting 
out dust from the cotton, in its passage to the condenser, 
but it has been found |^t they were of no material advan¬ 
tage, and they are now made as short as possible, as shown 
in Figure 74. 

, There has been some effort made to introduce into the 




Fic. 74. Section Through Cotton Seed Linter. 
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larger oil mills the lint flue system, making one condenser 
serve several linters, as in cotton ginneries. This would 
have the advantage of cleanliness, most of the dust being 
blown out of the room through a dust pipe over the con¬ 
denser. But up to the pre.sent time, the system has not been 
much used. 

The capacity of one linter is rated at 10 tons of seed per 
tlay of 24 hours; but this may be varied from 3 to 15 tons, 
according to the speed of the fee.l roll. The slower this.runs, 
and the smaller the amount put through, (generally speak¬ 
ing) the^more lint may he taken from the seed. Most oil 
mills are so eqiiip])cd that each linter takes 8 to 10 tons per 
day. 

The speed of the saw cylinder should !« about 350 revo¬ 
lutions per minute. 

The saws of linters l)econie quickly dulled, and thus h s; 
some of their caracity to remo\'e the lint. It is important 
to keep them well shariteiied. Each oil mill should have a 
machine for shar|)ening linter saws, and there should- be one 
or two extra saw cylinders, so that they may be sharpened 
while others are being used. For the greatest yield of lint 
the saw cylinders should not run more than one week without 
sharpening. 

In the cotton gin, it is not iiermissible to have the saws 
too sharp, because they would then cut the fibres of cotton 
and make “gin cut cotton.” 

The saws must have teeth of proper shajie, and somewhat 
smooth, in order to pull the lint off the seed, rather than cut 
it. But in the oil mill, it is necessary to have sharp teeth on 
the linters, in order to cut the short lint off the seed as 
closely as possible. The quality of this lint is not much 
depreciated by sharp teeth. This lint is really too short to be 
pulled off the seed, but must be cut off. 

Formerly it was not considered necessary to sharpen 
linter saws more thalTtwo or three times in one season. The 
cotton gins did not clean the seed as well as they do now, 
and hence the oil mill Unters made a good yield of lint, even 




fiG 7S. General View Cotton Seed Unto. 
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MECHANICAL FEATURES AND PROCESSES. 263 


with dull saws. With the improvement in cotton ginning, 
it became necessary for the oil "mills to make a correspond* 
ing improvement in the tinting. 

H niter. 

From the linters, the seed pass to the huller, which is a 
machine for cutting the seed to pieces, so the kernel may be 
separated from the hull. There are two forms of huller in 
general use. 

Huller Fig. 78—Lettering. 

A. —Seed feeder. ( See also Figure 8 j.) 

B. —Revolving cylinder. 

C. —Cylinder knives. 

D. —Concave knives. 

E. —W<xKlen staves to .steady the concave knives. 

F. —Clamps to hold the wixiden staves in place. 

G. —Conveyor to take away product. 

H. —Balancing weights. 

The cylinder knives have four cutting edges. One set of 
edges are u.sed until dull, (say cue to three weeks) when all 
knives are turned over, to bring another set of cutting edges 
into action. When all of the edges are dull, the knives are 
removed and ground. It is generally desirable to have an 
extra set of knives on hand, so that one set may be grinding 
while the other is in use. On account of the high speed at 
which the knife cylinder revolves, it is essential that it 
should be well balanced. In order to keep it so, the knives 
should be weighed, when reground, and steps taken to bring 
them all to the same weight by bolting on metal or drilling 
out metal. Besides doing this, after the knives have been 
bolted in place, the whole cylinder should be taken out and 
carefully put in place on straight edges by ad justify the 
balance weights which are inside the hollow cylinder. 

The weights must be so adjusted that the cylinder is not 
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only in balance while standing, but also while running at its 
regular speed. It is quite possible to so adjust the weights 
in <^posite sides and opposite ends, that the cylinder as a 
whole is in balance while standing, but when running at a 
high speed, each end might be out of balance on its own 
account, and the unbalanced centrifugal force would cause 
the machine to shake. In balancing a htiller cylinder, on 
straight edges, it might be necessary to make several run¬ 
ning trials before it is put in perfect running balance. 

The “concave” knives also have four cutting edges, which 
are treated in the same manner as the cylinder knives. Each 
concave knive is adjustable to and from the line of cylinder 
knives by means of individual set screws. The usual method 
of procedure for setting huller knives is, when all are sharp, 
set up each concave knife, so the cylinder knife clears it about 
3-32”, and run the machine as long as it does satisfactory 
work, say three or four days, then set the concave knives 
closer, and run as long as it does good work, then turn 
another cutting etlge on concave knives; then, when 
these are dull, turn a new edge of the cylinder knives, and so 
cm, until all of the eight sets of sharp edges have been used. 
There can be no fixed rule about this procedure, however, 
because some seed are more difficult to cut correctly than 
others. The method used must be judged entirely by the 
result. Early in the seasem,. when seed are full of sap, the 
knives must be very sharp, in order to cut the seed without 
mashing them. 

At that time, the knives have to be set quite close, in order 
to cut fine, because the juicy meats adhere mere firmly to the 
hull, and are harder to separate. Later in the season, when 
seed are dryer, it is better to run with knife space more opin, 
both to save the knives and because it is not best to cut dry 
seed too fine. If cut too fine, much of the meats go to dust, 
and attach themselves to the lint on the hull, so that they 
cannot be well sepanMkd. 

In grinding th^ knives, it is important to leave the edges 
pandld with the fiat of the knife. Some superintendents 
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erroneourly suppose that the edges next the line of bolts (in 
Figure 78) should lie ground somewhat thinner than the 
outer edges, giving a concave appearance. In this case, seed 
are liable to lie in this depression, and pass without being cut. 

This form of huller is made with knives 20 inches long, or 
with knives 30 inches long. The former has a rated capacity 
of 30 tons of seed per day of 24 hours, and the latter 60 
tons. They will safely hull 50 jier cent, more than this. 

It is recommended that mills of more than 6o tons capacity 
have at least two hullers, either for the purfioss of making 
the load lighter on each, or to run one to full capacity, and 
hold the other in reserve, in case of accident; and to run each 
of them alternate weeks. 

The actual cutting capacity of a huller is many times the 
rated capacitj'. The point that practically limits the caoacity 
is the delivery from the machine. When a huller chokes, 
from apparent overload, it is always found that the deliver¬ 
ing side is choked. If the conveyor will keep the product 
away at all times, it is nearly impossible to choke a huller. 
In case of a choke, relieve the delivery, and then run the 
engine backward about one turn. 

The speed of the 20-inch huller should be 1,300 revolu¬ 
tions per minute. The speed of the 30-inch huller should be 
900 revolutions per minute. 

It is not recommended to run them at low'er speeds. 

The stated speeds may be exceeded 10 per cent, without 
damage, if the cylinders are well balanced. They cut some¬ 
what better at the higher speeds,'hut are more apt to give 
trouble. 

Figure 77 shows a general view of this huller. 

Another popular form of huller is shown in Figures 79 
and to. The principles of operation are the same as in the 
previous machine, but the mechanical construction is some¬ 
what different. 
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Hultor, FIs. 8o—Leturing. 

A. —Seed feeder (See also Figure 8i). 

B. —Revolving cylinder. 

C. —Concave knives. 

D. —Concave frame. 

E. —Wooden staves to steady the conca\ e knives. 

P.—Adjustment for whole concave. 

G. —Balancing weights. 

H. —Point of delivery. 

J. —Pivot <;n which concave is adjusted. 

K. —Conveyor to take product away. 

In this machine the cylinder knives are carried in radial 
slots in the cylinder, instead of tieing bolted on, as in the 
other machine. The concave knives are all adjusted at one 
time, by moving the whole concave frame, instead of by the 
individual screws, as in the other machine. 

This form of huller is made in only one s!ze, viz: With 30- 
inch knives. 

The speed should be 900 revolutions per minute. This 
may be safely exceeded 10 per cent., but should not be de¬ 
creased. 

It has a rated capacity of 80 tons of seed per day of 24 
hours, but may be forced to 50 per cent, beyond this, 
especially at the increased speed. 

Knifa Orinder. 

Most mills are equipped with knife-grinding machines for 
sharpening huller knives. These generally consist of a large 
emery wheel and a self-operating carriage to which the knife 
is attached to be ground. Extra sets of knives are kept 
ground, ready to insert in the hullers when necessarj'. 

Mills below 60 tons capacity rarely have knife grinders. 
They send their knives to a ^op or a neighboring mill to be 
ground. * 

The earliest machines invented for hulling cotton seed, 
were Jliiided with sharp knives like wood planer knives. 
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set in a revolving cylinder, or in a disc. These proved en¬ 
tirely usdess. They would become dulled in a veiy short 
time, and the keen edges were not strong enough to with¬ 
stand the foreign matter which always finds its way into a 
huller, no matter what process of cleaning precedes it. 

Some hullers have been constructed with various forms of 
knife carried in revolving discs, sometimes horizontally, and 
sometimes vertically. But the two forms here illustrated 
and described are the only ones in actual use in first-class oil 
mills in the United States. 

Separating Screen. 

?rom the huller, the cut seed are conveyed to a revolving 
screen similar to the sand and boll screen. This has perfora¬ 
tions 7-32” diameter. The meats pass through the perfora¬ 
tions, while the hulls roll out as tailings. This screen rarely 
^akes a perfect separation, and as the products leave it, there 
is still some meat in the hulls, and some hull in the meats. A 
variety of supplementary machines are in use for further 
separation, such as shaking screens, and revolving beaters in 
perforated ca^s, and conveyors with perforated bottcons. 
The most standard practice is to have a shaker directly under 
the screen, on which the meats fall as they come through tbe 
main screen. This shaker removes most of the remaining 
hull from the meats. The hulls which come from the main 
screen are carried to the place of storage or shipment in a 
conveyor having a perforated bottcmi, so that the meats yet 
remaining in the hulls are sifted through and removed by a 
smaller conveyor underneath. This arrangement is shown 
in Figure 82, where the hull conveyor is shown as right 
hand, bringing the hulls away from the screen, and the small 
conveyor lirft hand, carrying the meats back. It is usual to 
equip 40 to 60 feet of the hull conv^ror in this manner. 
Sonietimes this (i^crn of the conv^or is made with cut 
flights, or interrupted spirals, for the purpose of stirring tiie 
huhs to perfectly shidce .out the small pa^cles of entangled 
meala. . 




Fig. 8i. HuHer Feeder. 
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The capacity and speeds of separator screens are about the 
same as sand and boll screens. 

The care to be given to the matter of perfect separation of 
hulls and meat is to some extent dqiendent upon the 
market conditions. Under any and all circumstances the 
greatest care should be taken to prevoit meats from gCHi^ 
away with the hulls. If some hulls go with the meats, they 
are finally sold with the cotton seed meal; and if the particu¬ 
lar meal market supplied by the mill is not strict aboit,t qual¬ 
ity. no harm is done. Usually, however, the cleanest meal is 
the most salable, and brings the greatest net returns. 



Pig. 82. Separating Conveym*. 


Relia. 

From the separating screens, the meats pass to crushing 
rolls. Figures 83 to 89 show thq various fcMms of rolls in 
common use. They all ac^omplidt the same purpose in the 
same way, viz: By crushing the meats between the successive 
pairs of n^is. The various forms are shown to illustnrte tile 
different manners of driving the upper rolls from tlw main or 
bottom r( 4 L All of the various methods are in suoxssful use, 
and the particular method tobe sdected is mostly detemiioed 



Fig. 83. Diagram Serpentine Drive for Rolls. 




Five-High Serpentine R(dl& 









Fic. 86. Diagram Tandem Drive for Five-High Rolls. 






Fig. 87. Four-High Tandem Rolls. 






Fig. 88. 

Diagram Tandem Drive with Tightener. Five-High Rcdla. 
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by individual taste. The belt-driven rolls have the advantage 
ot running with less noise, while the geared rolls give some^ 
what less trouble. 

The cajKtcity of these machines is governed by the number 
of rolls, and by their length. The smallest size has 4 rolls, 
24 inches long, and is suitable for mills up to 30 tons 
capacity. The largest size has 5 rolls, 60 inches long, and is 
suitable for mills 80 to 150 tons capacity. 

The speed of rolls should be t8o revolutions per minute. 
This may be varied 15 per cent, either way. 

Heaters. 

From the rolls, the crushed meats are taken to the heater, 
where they are cooked, preparatory to being pressed. This is 
one of the most important operations in the mill, and one re¬ 
quiring the most care and personal judgment. The objects 
of coding are (I) to coagulate the albumen, so that it will 
remain with the solid matter in the press and not pass off 
with the oil; (2) to make limpid the oil contained in the 
meats, so it will more readily flow; (3) to evaporate the 
excess of moisture. If the cooking process is not carried far 
enough, the above objects will not be accomplished, and the 
oil will be mucilaginous from the effects of the contained 
albumen, the yield will be reduced, and the excess water will 
raiise the press cloths to break. If the process is carried too 
far, the oil cdls become hardened, the yield of oil is reduced 
and Its flavor is injured. 

There is no general rule by which to determine how long 
tte cooking process shall continue. It must be determined by 
ju^'ng of samples, as the cooking proceeds. The time re¬ 
quired varies from 15 to 40 minutes, (usually about 20 min- 
ut^, accordii^ to style of heater used, amount of meats 
cooked at a time, amount of steam pressure, dryness of 
steam, ai^ character of meats being cooked. In any pw- 
tic ular n ull, most of the above variables are known and can 
teusonably constant, so that the only governing 
considered from day to day, is flie quality erf 
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neats. This generally remains constant for several days at 
t time, and sometimes for several weeks, so that the dock 
nay be relied upon as a general guide for cooking, but 
ilways supplemented by sampling, and by observing the 
ictual yield of the oil from the presses. 

The above rdates to the use of uniform steam pressure 
md varying time of cooking, to suit different kinds of 
neats. Another plan, highly thought of by many good oil 
nill men, is to keep the time of codcing constant, and by 
idjusting the reducing valve, vary the steam pressure to 
iuit different kinds of meats. This plan is more convenient 
ind reliable, for the reason that the cook can usually re- 
idjust the valve for quicker or slower cooking better than 
le can read varying periods on the clock. 

Another guide is temperature. It is frnind by ex- 
leriment that the proper temperature to which the meats 
should be gradually raised, is 220 degrees F. Under most 
:ircumstances, a reliable dial thermcmieter, with end pro¬ 
jecting into the air space, inside a heater, just above the 
meats, would indicate when the process is cmnplete, but 
for some reason this method has never come into practical 
iise. 

The thermometer is a valuable adjunct to a heater, auid 
should be observed as a check on other methods. A heater 
is always provided with a steam gauge connected to its 
heating jacket, and the attendant is careful to see that tiie 
pressure is always constant (50, 60, and som^mes 100 
pounds per square inch), but this alone is no criterimi for 
the tonperature, because if the water of condensation u 
not kept constantly trapped out, the temperature will nm 
down, while a high pressure is still indicated on the gauge 
One of the most impcutant things in cocdcing is to keep 
water of condensation tra{^ied -out of the steam space 
around the heaters. 

' The usual practice is to install two 52-im:h heaters or one 
72-inch heater for every two presses (say mill capaci^ 40 
tons per day). The 52-inch‘heatw cooks enough meats at 
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one charge for two presses, and with 50 pounds steam 
pressure, will the average, complete a codcing in about 30 
minutes. Thus two heaters will deliver eight pressfulls 
per hour, or serve the two presses four times per hour. The 
72-inch heater cooks enough meats at one charge for three 
pressfulls, and with 50 pounds steam pressure, will, on the 
average, complete a codcing in 20 minutes, thus delivering 
nine pressfulls per hour. The heaters may be crowded 
beyond the capacity above mentioned by filling them fuller, 
(say sj pressfulls for the 52-inch heaters, and 3J for the 
72-inch heaters), and carrying a higher steam pressure. 
This practice always leads to inferior products (making oil 
too red and cake too hard) and should not be followed. 
Some exjierts even prefer to c<x)k only one pressfull in a 
heater, and to use very low steam pressure, even down to 
25 pounds. There seems to be no good reason for not 
cooking as much as two pressfulls at a time, hut there is 
some virtue in the lower steam pressures. The only objec¬ 
tion is that it requires longer time to c<x)k, and hence, 
necessitates the installation of a larger number of heaters 
to do the same amount of work. 

A mill with only one press would usually have one 52- 
inch heater. This would be at first charged with enough 
meats for two presses. When the codcing is complete, half 
the ni»ts are drawn out to supply the press, and the heater 
rolled with one pressfull of raw meats. Treated in this 
way, the heater will turn cait one pressfull every 15 to 20 
minutes, and the cooking will go on continuously, instead 
of intermittently, as is the case when using mca-e than one 
heater. 

Figures 90 to 95 show various forms and arrangements 
of heaters. 







Pi& 9t. Heaters with Independent Parallel Under Drive. 





Fic. 92. Hcatere with Ov^hwd Drive, 






Fwmcr and HeaW« with Indqiend«it^Right Angle Drive. , 







Fic. 94. Triple Heaters. 
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Triple Heater, Pig. 95—Lettering. 

A. —Charging hoppers to hold a measured quantity of 
meats while waiting to be dumped into heaters. 

B. —Cooking heaters. 

C. —Conical head to carry stirrer arms. 

D. —Stirrer arms. 

E. —Space for steam to make the heat. 

F. —Vertical stirrer shaft. 

G. —Storage or sub-heater, to keep meats warm while 
waiting to be used. 

H. —Horizontal driving shaft. 

J. —Lid partly o|)en to temjjer the c<x)king. 

K. —Gate to dump charging hopper. 

L. —Lever to operate charging gate. 

M. —Former to make cakes for presses. 

■Process. 

Charging sixmts are filled with crushed meats by over¬ 
head conveyor. 

Gate over one heater is ojjened, and the chargee of meat 
•quickly dumped into that heater. 

After a few minutes, the other heater is similarly 
charged. When the first charge has become cooked, it is 
•dumped into storage heater, from which it is drawn for use 
in the “former,” which is the next machine in order. 

First heater is again charged as before. In a few min¬ 
utes more, the second heater has finished its cooking, and 
it is dumped into the storage heater. 

Second heater is recharged, and the cycle of t^)erations 
repeats itself, each heater being charged alternately, and 
timed to finish the successive cooking at equal intervals. 

This process is actually intermittent, but is in effect, 
-practically continuous, on account of the storage oi the 
<ooked meats in the lower heater, while being used. 

This triple arrangement 'bf heaters is not generally in¬ 
stalled in smaller size than 72-inch. One set of ya^nch 
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triple heaters is about right for supplying 5 to 6 presses, or 
a mill capacity of too to 120 tons of seed per day. 

Triple heaters are not so much in vogue as formerly. 
The arrangement shown in Figure 90 is almost universally 
adopted for the smaller size heaters, and in fact, now gener¬ 
ally preferred for all sizes. 

There are various methods of driving the stirrer shafts 
in heaters, as shown in the different engravings. 

Figure 90 sh»)ws four heaters driven from a single 
underneath horizontal shaft, parallel with the line of 
heaters. Figure 91 shows the same general arrangement, 
except that each heater is independently driven. Figure 93 
shows two heaters independently driven by underneath 
shafts at right angles to the line of the heaters. 

Figure 92 shows a form of overhead driving. All of 
these various forms are in successful use, but the various 
underneath drives are the most popular. These are all self- 
contained, all the various shaft supports being provided 
for in the design of the heaters, while the overhead drives 
require supplementary supports, independent of the heaters, 
'fhe particular form to be used in any given case must de¬ 
pend niwn the conditions, and ui>on [tersonal preference. 

The speed of the stirrer shafts should be about 35 revo¬ 
lutions per minute. The bevel gearing is usually arranged 
so that the horizontal driving shaft runs three times as fast. 
Thus the shaft to which the belt is applied should run about 
105 revolutions. 

Pormer. 

When the meats have been cooked, it is necessary to form 
them into cakes which may be put into the hydraulic press. 
The machine for making these cakes is called the former. 

Figure 96 shows a direct-acting steam former, with 
•team carrii^ ^ 

The carriage brings a measured quantity of cooked 
, meats ftoni the heater and deposits them on a press cloth 
^Head in the gap shown. Steam is admitted under the 
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ram, and forces it up, thus pressing the cake against the 
upper frame. Steam is discharged, and the ram drops 
buk into position shown. The two ends of the press cloth 
are folded over cake. Cake is removed on a sheet iron pan, 
and inserted in the press. The method of removing the 
cakes is shown in Figure 97. The various ways in which 
the former is arranged for receiving the meats from the 
heaters are shown in Figures 90 to 94. 

Formers are sometimes made without the steam carriage 
attachment, in which case the operative pulls out by hand 
the carriage, which delivers the measured quantity of 
meats from the heater. The former shown in Figpire 94 
has hand carriage. 

Sometimes the former ram is operated by compressed 
air, instead of steam. This has the advantage of being 
cooler and more agreeable to the operatives, and it avoids 
the unpleasant caking and cooking of the scattered particles 
of meats, which chance to spill out and fall on the cylinders. 

Sometimes the former is operated from a hydraulic pump- 
and accumulator. 

Sometimes, though rarely, the former is operated by 
belt power. This is called a power former. This has gone 
out of use, except for the smallest mills. 

The direct acting steam former, first discussed, is the 
most in favor, though the plan of operation by compressed 
air, which is now new, may come into general use. 


When the cakes have been formed, they are lifted on a 
steel pan and inserted by hand into the compartments or 
“boxes" of a hydraulic press, and subjected to a pressure 
of about 350 tons, for ten to twenty minutes. The time 
allowed for a press to stand under pressure and drip, de¬ 
pends upon the relative balance between the capacities of 
the heatm and tM presses. The heater capacity is usually 
so profiortkmed that, when cooking four charges per hour, 
the ra^ capacity of the mill may be attained; the press 
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capacity is arranged so that by making four pressings per 
hour, they will keep up with the heaters. 

The yield of oil is to some extent increased the longer a 
press is allowed to stand under pressure; but if this is done to 
tlie extent of making the heaters wait, the capacity of the 
mill will be proportionately decreased. 

Some mills install an excess of presses, so that they may 
be allowed extra time to drain. But careful judgment must 
be exercised, not to increase the cost of the mill to a point 
where the interest on the extra investment will not be repaid 
by the increase in yield of oil. 

It will now be seen that the rapidity of the ccwking and 
the pressing determines the capacity of the mill, and that 
this capacity will thus vary with character of the seed 
worked. One (15 box) pressing represents a capacity of 
about ^ ton of seed, hence at four pressings per hour, each 
press will have a capacity of 24 tons of seed per day of 24 
hours; at 3^ per hour, 21 tons; and at 3 per hour, 18 tons. 

Figure 99 is a side view of the press, showing the valves 
by which it is controlled. 

The hydraulic ram which applies the pressure is usually 
16 inches diameter. The pressure applied to the ram by the 
h}'draulic pump is about 3,500 pounds per square inch. 
This makes a total pressure of 700,000 pounds ap¬ 
plied to the cakes. As the cakes are about 14 by 32 
inches, or 448 square inches area, the pressure per square 
inch on the cakes is about 1,600 pounds. 

Hydraulic Packing. 

It is necessary to have a special packing to make the joint 
between the ram and the cylinder. Figure 101 shows the 
cylinder in section. The packing is shown at A. It con¬ 
sists of a crimp made of sole leather, formed in a mould 
made for the purpose. Figure loa shows one kind of aimt 
mould. The leather used should be hard and sound. It is 
better to have it planed to a-unifcnm thickness. It is put 
into the mould when throughly wet, and iapt until 
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entirely dry and hard. It is then taken out and the centre 
cut out, leaving a ring of the shape shown in Figure loi. 
It is carefully trimmed to the correct size and wedged into 
the recess with blocks of hard wood, such as walnut or 
maple. Care must be taken to so mould the leather that the 
hair cm- grain side of the leather will come next to the ram, 
where the wear comes. A good packing should last several 
months; but sometimes, on account of unseen defects in the 
leather, it may fail in a single day. A mill should always 
keep on hand one or more packings, ready for emergencies. 

The blocks for wedging in the packing should be care¬ 
fully formed to exactly fill the space in the leather cup and 
hold it firmly in place. A good way to make the blocks is 
to build up a wood cylinder of straight staves, after the 
fashion of a barrel, 12 or 15 inches long. The staves are 
glued together and fastened endwise to the face plate of a 
lathe and turned inside and outside to the proper diameter. 
The end of cylinder is turned to the proper shape and a ring 
of the blocks cut off. These are then split apart, and are 
ready for use. Several sets may thus be made and cut off 
and kept for future use. 

Hydranllc Pump. 

The pressure is applied to the presses by means of a 
hydraulic pump. Figure 103 shows the most common 
form. It is actuated by a steam cylinder, shown on the 
left The spiral spring seen in the centre, serves to regulate 
the pressure, and the spiral spring at the right is the safety 
valve. 

This pump is usually about 8x1x10 (steam Cylinder 8 
inches diameter, hydraulic plunger i inch diameter, widi 10 
inches stroke). Thus it multiplies the steam pressure 64 
times, so that with 50 to 60 pounds steam pressure, on the 
pomp, the hydrgiilic pressure is 3.200 to 3^40 pounds per 
square inch. TIk ratio between the two diameters is a very 
inqxntant matter; if it is too small there will not be suffi- 
cii^ {Hcssure on the presses; if too large, by some accident 
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to the regulator, the pressure might become great enough to 
break the press. 

The fluid used by the hydraulic pump^ay be water, Imt 
the universal practice in oil mills is to use cotton seed oil. A 
small tank of oil is placed near the pump, from which it 
takes the suction. When the press runs down, the 
hydraulic oil is expelled from the pipes and dischai^ed into 
this tank, where it is used over and over. It is important 
that this oil be clean and free from grit and all sediment, 
otherwise it will clog or cut the valves. 

When crude oil is used for this purpose, the continued 
pressings seem to thicken it, so that the tanks must occa¬ 
sionally be cleaned out. It is a good plan to connect the 
hydraulic pump suction so that it will take oil about six 
inches above the bottom of the supply tank, so that the 
settlings are not so apt to get into the system. Where 
possible, it is the best plan to use refined oil for the purpose. 
This is not usually practicable in mills that do not refine 
their own oil, for the reason that on account of the various 
leakages, the tank must be frequently replenished. The 
system is so arranged that the leakages go in with the oil 
that is being produced, so that there is no final loss, except 
such loss as there is in refining. 

When there are more than two presses, another pump 
sometimes installed, for the purpose of taking up the slack 
in the presses, and putting up the pressure to about 300 
pounds per square inch, at which point the high pressure 
pump is switched on, cither automatically or by hand. 
The low pressure pump is about 10x2^x10. 

There are several forms of hydraulic pumps that are 
driven by belts instead of direct steam, as above described. 
They require less power, but are not so convenirot to oper¬ 
ate as the steam pumps. Nearly all modern oil mills use 
stetm pumps. 
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Accttmutator. 

When there are four or more presses, an accumulator is 
sometimes used for the purpose of giving out quick pres¬ 
sure, and for equalizing the work on the pumps, allowing 
them to run practically all the time, whether presses are 
going up or not. There arc two kinds of accumulators, 
“pneumatic” and “dead weight.” The pneumatic accu¬ 
mulator consists of a heavy piece of pipe about 12 inches 
in diameter and 6 feet high, so arranged that the pump 
will force oil into it and compress the air in its upper part, 
while the presses are not going up; when presses are ready, 
the compressed air will supply the pressure quickly and 
easily. The dead weight accumulator (two of which are 
shown in Fig. 104), consists of a weighted hydraulic 
plunger, which stores the pressure while presses are not 
needing it, and gives it out when required. 

Accumulators are mostly in use in connection with the 
low pressure pump, (capable of making about 300 pounds 
per square inch); but they are also used in connection with 
the high pressure system, (3.000 to 4,000 pounds per 
square inch), where there are six or nwre presses. Fig. 104 
shows a dead weight high pressure and low pressure accu¬ 
mulator, set up in the same frame. The high and low 
pressure pumps, used in connection with them are also 
shown. The low pressure accumulator is sometimes used 
to operate the “former,” instead of direct steam pressure, 
but this is not the usual practice. 

With a modem system of pumps and piping, the accu¬ 
mulator is of no practical use. It was originally designed 
to put the presses up quick. With a free opening, it does 
H too quickly, giving the material in the press a hydraulic 
Mow, destroying the press cloth. To prevent this, a choke- 
valve was inserted in the pressure pipe. It is plain that 
th«e is no use Wfforce reserve oil under pressure into, an 
accumulates, and then choke down the flow to a rate less 
than the capKtty of the pump. 




Fic. 103. Hydraulic Steam Pump. 




Fic. 104.' Hydraulic AcctKftQiators. 
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Prau Valves. 

The oil, under pressure from the hydraulic pumps or 
accumulators, is admitted to the press cylinder, and again 
discharged therefrom, when required, through a valv^ 
generally known as the “change valve.” Fig. 105 shows 
two forms of these valves. When pressure is to be applied 
to press, valve J is opened and K closed; when press is to 
be let down, valve J is closed, and K opened. 

Formerly oil mills used power pumps with two different 
size plungers. See Fig. 109. One set of plungers put up 
400 pounds pressure and the others 3,000 pounds pressure. 
The discharges were connected together to a pipe leading 
to a press. The low pressure was to put the ram up quick. 
Both plungers pumped into the same pipe. When the 
pressure reached the maximum of the low pressure plunger, 
a check valve between the two discharges was forced shut 
and the low pressure plunger discharged its oil out of a 
low pressure safety valve. When the high pressure (3,000 
pounds) was reached, these plungers discharged oil back 
into the tank through high pressure safety valves. 

On these power pumps, there were two low pressure 
plungers used for four presses, and four high pressure 
plungers—one for each press. 

When direct acting steam pumps were introduced, one 
pressure only (3,000 pounds) was provided for. It was 
thought the steam pump could be regulated in speed and 
pressure to fill all requirements. 

Afterwards it was thought best to have a low pressure 
pump in order to work the presses faster. 

Aatoaiatic Change Valve. 

In connection with this system of high and low pressures, 
with or without the accumulators, there was devised a sys- 
.ton of automatic change valves to admit to the press the 
low pressure and automatically change over to. the high 
pressure. 
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Sometimes the automatic valves were left out, and the 
changes made with the regular press valve, by a man watch¬ 
ing the guage. 

Fig. io6 shows an automatic change valve in section, con¬ 
nected by piping to a regular press valve shown above. 
The connecting pipe is shown broken to indicate that the 
automatic valve may be placed in any desired position 
with reference to the press valve. 

Low pressure pump is connected to the press valve at 
A. High pressure pump is connected to the automatic 
valve at G. 

To put pressure cxi press, close K, open J. 

Pressure is admitted from low pressure pump through A 
and adjacent check valve, through B and onward. 

At 300 pounds pressure, plunger D is pressed down 
strongly enough to open E. 

This adnuts high pressure through E, F, H, and onward. 

High pressure shuts low pressure check vaJve and holds 
D down. 

At H is a chdce valve to admit the high pressure very 
gradually. This is to save press cloth and give the oil time 
to flow out of the meats in the press. 

Valves similar to this are still in use, but some late valves 
are very much simplified in design. 
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Inpravcd Autonatic Ckange Valve, Pig. 107—Lettertag. 

Fig. 107 shows a cross section of an improved change 
valve, having fewer parts than any of the old forms. Both 
hig^i and low pressure pumps are connected to this valve. 

A. —Pipe from low pressure pump. 

B. —Greek over same. 

C. —Port to press pipe. 

D. —Pipe to press. 

E. —Pipe frcrni high pressure pump. 

F. —Choke valve. 

G. —Stop valve, high pressure. 

H. —Stop valve, low pressure. 

J. —Crimp packing. 

K. —Leather gasket. 

. When valve at press is first opened, low pressure riov. s 
through pipe A and check B, to press. 

At the same time, the high pressure ;:f.mp icrces (ii 
through the slot in choke valve F. (This slot is a mere 
notch filed across face of valve.) 

As oil passes through this choke valve its pressure be¬ 
comes as low as the pressure from low pressure pump. 
Thus both pumps contribute to hasten the ram, and when 
the stack of the press is taken up, the high pressure pump, 
continuing to put oil through the choke valve F, gradually 
raises the pressure to above that of the tow i:ressure ^mup. 
Then the check B closes, and the pressure continues to rise 
hy the action of the high pressure pump alone. The choke 
valve n^es this rise of pressure very gradual, and it is this 
regulation of the rise which saves the press cloth and 
makes a greater yield of oil from the presses. 




Fic. ^07. New Style Autoinatic Change Valve. 
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Fig. io8 shows a high and low pressure pump, piped up 
to three, presses. More presses could be added if desired. 

A. —Low pressure pump. 

B. —High pressure pump. 

C. —Automatic change valve. 

D. —Side view of automatic change valve. 

E. H.—Press change valves. 

F. —Pipe to press. 

©.—•Presses. 

K.—Discharge pipe to tank. 

The automatic change valve C (see Fig. 107), is put 
near pumps. By this plan, only one line of pipes is re¬ 
quired, to go from the automatic change valve to as many 
presses as one set of pumps will supply. 

OM Style Pms. 

The forgoing system of pressing is of recent origin, hav¬ 
ing been first introduced in 1882. Previous to that time, 
and for several years thereafter, the codked meats were put 
by hand into small bags, and folded up into hair mats, and 
put into the press boxes. This hair mat resembled a targe, 
Icmg book, opening at one end. This mat, with the bag of 
meats folded within, was about 5 inches thick, so that the 
press boxes had to be about 6 inches deep. Thus, a press 
could only hold five or six boxes, to keep the t<^ box within 
reach of a man standing on the floor. The capacity of 
these presses was about one tmt per box per day. The 
pressure required to press five or six cakes is as much as for 
twdve or fifteen, so that a mill had to provide much more 
. machiiiery to get a given capacity than by tlM present 
'"syaieui. 

The former was invented to make a preliminary pressing 
of the cooked melts, so they would not occupy so much 
, lOOsn hi the press. The caln delivered by tte former is 
ahqat tj inches toidc. These are wrapped in doth, 
<fit«^y into the press boxes, withcut the use of any 




1 ^. io8. Pump and Press 
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mats, so that by this system about fifteen boxes may be 
arranged in a press of the same height as the old one. The 
old system was rapidly abandoned, so that by 1890, not 5 
per cent, of the mills were using it. At the present time, 
there are a very few mills operating under the old system. 

Pnss Cloth. 

A large item of expense in the operation of an oil mill is 
the camels’ hair press cloth. This expense may easily be 
made three or four times as great as it should be, if all the 
conditions are not just right. Proper cooking of the meats 
is the first consideration for the preservation of press cloth, 
(as well as for the quantity and quality of the < il). 

If the moisture and sap is not sufficiently cooked cut of 
the meats, the press cloth will be badly broken. The 
spMd of the presses is another factor. There is no objec¬ 
tion to the rapid working of the press up to the point of 
about 500 pounds pressure per square inch on the ram, 
which is about the point when oil begins to flow freely. 
When the pressure passes this point, the increase cf pres¬ 
sure and the movement of presses must be slow enough to 
let the oil escape through the press cloth without ruptur¬ 
ing it. 

When high pressure (3,500 pounds), alone is used, great 
care must be taken not to put the pressure on too rapidly. 
The limit as to maximum pressure is controlled by an 
automatic regulating valve c-n the pump, and to prevent 
putting the high pressure on too quickly the steam throttle 
in the supply pipe is so arranged as to admit steam very 
gradually bdiind the piston. 

This works fairly well with one to two presses, and if 
careftdly lodced after. For more than two presses, it is 
important to have two pressure pumps, one high prrssure 
(3*500 pounds), md one low pressure (300 pounds), cQn> 
■ nected with each of the presses, through an additional 
.. change valve, as previously described. 

, It it riot impossible to cany to excess the effort to save 




Fat. 109. Hydraulic Power Pump. 
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press cloth (without r^rd to other matters). For ex¬ 
ample, the heaters or presses might be run on so slow a 
schedule, in the effort to save press cloth, that the loss of 
capacity of the mill would more than overbalance the sav- 
ing. Judgment must be used in finding the proper balance 
between straining the capacity of the mill, at the expense 
of the press cloth, and keeping down the capacity for the 
purpose of saving it. 

When the pressure is released on the presses and they 
run down, the cakes remaining in the boxes are loosened 
up by a man behind the press with a short flat bar. The 
man in front takes out the cakes and piles them on the strip¬ 
ping table where another man strips off the press cloths 
and passes them back to be used again. If the meats have 
been sufficiently cooked, the cloths strip easily, and without 
damage. One cloth weighs about three pounds, and costs 
about $1.50. With good ust^e, it should stand 600 to 
700 pressings. The cost per ton of seed is ta to 20 cents. 
Press cloths are mended on a stout sewing machine de¬ 
signed for the purpose. 

Disposition of Oil. 

As the oil flows from the presses it is caught in a shallow 
trough behind. This trough also incidentally catches a lot 
of meats and broken cake that fall around the presses. In 
order to entrap these in the trough and allow only the ctou* 
oil to run off, the oil outlet enters the trough near the top. 
The cal runs off into a tank imder the floor. Sometimes 
there is still another tank under the floor, into which the 
oil from the first tank runs out from a pipe near the top wiffi 
the idea of leaving the sediment in the first tank. The 
oil is pumped out of the second tank to the storage tanks, 
located wherever convenient cm the premises. All the above 
precautions still do not entirely free the oil from sediment, so 
that there will be much sediment found in the storage 
This sediment contains somfr water, and in warm weadier,. 
it will tend to 8<xu- and damage the oil. Hence if is not a 
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good plan to allow Crude oil to stand long, in summer, un¬ 
less it is pumped off into clean tanks, after standing awhile 

If tanks are cleaned out often, before the settlings sour, 
the settlings may be mixed w'ith the cooked meats and 
pressed again, so that if carefully attended to, there need not 
be much waste from settlings. 

Filtering crude oil through a special filter press is cell¬ 
ing into limited use. This makes a nice, clear oil, which 
is somewhat more salable than unfiltered oil. But the pro¬ 
cess is a difficult one; the filter becomes so quickly clogged. 
Some form of gravity filter is the easiest to operate. Such 
a filter may be easily made by loosely filling a tank with 
straw, over a false perforated bottom. Where the oil mill 
has a refinery, the question of filtering is not of so much 
importance, because the sediment is precipitated in any 
case, when being refined. 

Cake Cracker. 

When the cakes leave the presses, they weigh twelve to 
fourteen pounds. They are stacked up to air-dry, for 
twelve to twenty-four hours. Sometimes the cakes are put 
in racks to dry. They are then put by hand into the cake 
cracker, which grinds them into pieces about the size of a 
grain of com, so that they may be fed to a mill for still finer 
grinding. This machine must be very strong and durable 
to crack the very hard cakes. Pig. i lo shows one very good 
form of cake cracker. The crusher rolls are revolved in 
different directions, at a speed of about 300 revolutions. 
This machine will handle about one ton of cakes per hour, 
and will thus be sufficient far an oil mill of 70 to 75 tons 
(of seed) per day. 

riMi mH. 

The cracked cfice is taken to the mill for ime grinding. 
Tins may be an ordinary com or wheat miU, but is prefo*- 
aUy a .mill with chiMed iron plates. Fig. ixi shows one 
fonn of iron plate mill, known as an “attrition null.” 




Pig. iia Cake Cracker. 




Pig. 111. Attrition Meal MiU. 
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The plates revolve in opposite directions at a speed of about 
1,500 revolutions per minute. The engraving shows the 
outer casing removed for the purpose of changing the grind* 
ing plates. 

These mills are made in various sizes, from plates 20 
inches to 36 inches in diameter. The capacity ranges res¬ 
pectively from one to four tons of meal per hour, being 
suitable for oil mills of 30 to 100 tons (of seed) per day. 
Most mills arrange to grind in 12 hours all the cake that is 
produced in 24 hours. The above rating is based on this 
practice. 

The brdcen cake is fed to the mill at the tc^j, and the fine 
meal is delivered under the bottom in the centre. 

It is possible to grind fine marketable meal with these 
mills, if they are not crowded too near their ultimate ca¬ 
pacity. The domestic demand for meal is not so critical about 
fineness as the export trade. It is usual in grinding meal 
for export trade by whatever process, to pass it through 
screens or bolting chests, to reduce it to a uniform grade, 
and free it from hulls and lint. 

The attrition mill does its work largely by making the par¬ 
ticles of cake grind each other. Therefore it is important 
that the mill have enough feed as well as not too much. 
An attrition mill, when underfe 4 , will do its work as poorly 
as when overfed. 

Some mills have their screening machinery so arranged 
that the material from the cake cracker is first screened for 
the recovery of such fine meal as may be possible, before 
carrying it to the grinding mill. This is an economical 
process, as it relieves the mill of scane duty. The large lumps 
of cake thrown into the revolving screen have a tendency 
to break the perforated metal or wire cloth, and on account 
of the additional repairs thus entailed, tlw process has not 
become popular. The screens should be covered with per¬ 
forations about 1-16 to 1-20 inch diameter. The screening 
is, however, generally alLdone after the grinding. In some 
cases, mills grinding for a very critical market have screened 
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as fine as 1-32 inch. The finer the screening, the more ex- 
oensive the process, the more power and the more grinding 
mills required, because the coarse particles which will 
not pass through the perforations, have to be reground 
again and again until they will pass through. 

For the domestic trade, sonje mills screen meal through 
3-32 iieriorations, mostly for removing lint cotton which 
has esca])ed the linters, and which is attached to the par¬ 
ticles of hull, still to lie found in the meal. The finer the 
grinding the more digestible the meal is for stock food. 
The Germans lay great stress on this point. 

Most oil mills sack and weigh the meal by hand; but 
lately some of the larger mills are installing weighirg ma¬ 
chines, with great success. 

It is usual to install the cake-grinding machinery in the 
oil mill building, and to carry the meal to the meal storage 
house with a conv^or, and there sack and store it. 

A mill should have its meal storage separate from the 
seed storage; otherwise if seed are stored where meal has 
been, the lint on the seed becomes discolored by the yellow 
meal, and deteriorated in value. 
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TABLE XV. 

SHOWING AVERAGE SPEEDS. CAPACITIES AND 
POWER REQUIRED FOR VARIOUS MACHINES 
IN A COTTON SEED OIL MILL. 


MMNINE 

spMd 


- 

liwW 

Psnmr 

Sand and Boll Screen . . 

20 

40 

3 

Linter. 

350 

5 

4 

Linter . 

iSO 

xo 

3 

Huller. 

900 

40 

10 

Huller. 

900 

100 

>5 

Separating Screen .... 

20 

40 

3 

Rolls. 

180 

40 

10 

Rolls. 

180 

100 

30 

Heater. 

105 

40 

8 

Heater. 

tos 

100 

20 



CasMity in Tsm Pro- 
end in It Hours 


Cake Cracker. 

300 

*5 

5 

Cake Cracker. 

300 

65 

12 

Meal Mill. 

1800 

25 

25 

Meal Mill. 

1200 

65 

50 

Hull Press. 

400 

40 

5 


For shafting, add 20 per cent, to power. 

For conveyors and elevators, add 10 per cent, to power. 

In some cases in the foregoing table, the machines are 
given two ratings in capacity and power. In the case of 
the linters and hullers, the variations may be made by vary> 
ing the amount of material fed; in the case of the other 
machines, the variations are due to using different 
machines for different capacities desirtd. 

The capacities and correspoading power required, may hi 
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• allowance of power for various size oif mitu 

power per .o„ (of reed) cep»V per de, oTfj 



CHAPTER XIII. 


Cotton SeeO ®il defining. 

Crude cotton oil, in common with most crude vegetable 
oils, is an intricate mixture of chemical compounds, con¬ 
taining more or less impurities in mechanical suspension or 
solution. The chemical compounds are made up of nearly 
neutral bodies formed by the combination of certain acids 
with certain other bodies having an affinity for the acids. 
The completeness of the chemical combination between these 
two classes of bodies constitute the principal element in the 
value of the oil. The chemical reactions in oils are so intri¬ 
cate that the easiest understanding of them may be obtained 
by analogy with more simple compounds, such as are f :iim»l 
among inorganic substances. For example, sulphate of 
zinc is formed by the action of sulphuric acid upon zinc. 
If sufficient zinc is supplied for the quantity of acid present, 
there will result a perfectly neutral compound, which will 
show no acid reaction whatever; if, however, the amount of 
zinc is deficient, the compound will contain "free acid,” 
that is, acid which has not found anything with which to 
combine. It remains there ready to combine with anything 
for which it has an affinity, such as an alkali or a metal. 
If it is desired that the above compound shall be perfectly 
pure or neutral, the free acid must in some way be eliminated. 
If zinc is available the most obvious and economical way 
would be to add just enough zinc to neutralize the free acid, 
so that the compound would all be pure sulphate of zinc. 
But if zinc ixmnot be obtained, some other metal or alkali 
may be used to neutralize the free acid, provided such a sub¬ 
stitute will produce a sulphate which can be separated pre: 
cipitation, or otherwise, from the sulphate of zinc desir^ 

Cotton oil is roughly analogous to sulphate .of zinc, rut- 
. phuric add beii^ represented a mixture of oleic, steark 
and palmitic adds, and the metal a v^fetaUe substance 
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called glycerol. The above mentioned acids belong to a 
series known as “fatty acids.” Upon the complete balancing 
of the fatty acids with the glycerol, depends the neutrality, 
and generally sjieaking, the commercial value of the oil. 
Fresh crude oil, made from sound seed, will contain fatty 
acids in excess of the neutral requirement to the extent of 
i to I per cent, of the total weight. The chemical affinity 
between elements in cotton oil is very much weaker than in 
inorganic substances, and as crude oil grows older, more 
and more acid becomes dis-associated or “free.” Likewise, 
when seed become heated, more acid in the contained oil be¬ 
comes free. This setting free of fatty acids is one of the 
causes producing what is known as rancidity in oils. 

Cotton oil is frequently alluded to as containing i to 2 
per cent, of fatty acid, when “free" fatty acid is meant, the 
entire amount of combined fatty acids in any cotton <m1 
being about 70 per cent. The total contents of fatty acids in 
oil may be determined by completely saponifying the oil and 
treating the soap with weak sulphuric acid. Sulphuric acid 
has a greater affinity for glycerol than the fatty acids, and it 
displaces them and sets them all free, so they can be separated 
and weighed. Fatty acids do not present any of the ordi¬ 
nary features popularly ascribed to acids. Most of them 
are at ordinary temperatures solid, and they are not sour to 
the taste, and they do not indicate with litmus paper, as do 
inorganic acids. In chemical tests for fatty acids, the 
indicator used is phenolphthalein, a yellow powder dissolved 
in alcohol. To determine the amount of free fatty acid in 
any given oil, measure a certain quantity of oil, add a few 
dropts of the indicator and slowly add measured quantities 
of an alkali of knowm strength, violently shaking after each 
addition, until the indicator turns the whole solution a light 
pink. This shows that the acids have just been neutralized, 
the percentage may be calculated from the amount of 
jjPbdi us^. These fa^ acids have been maitioned in con- 
■nictton because they are chemically quite similar, and all 
reactions are about tiw same. Tte quantities are usually 
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chemically computed as so much oleic acid. Some of their 
physical characteristics are different, as for instance, mdting 
pmnts and specific gravities. Oleic, stearic and palmitic 
acids when in combination, as in cotton oil, make compounds 
known respectively as olein, stearin and palmitin, which par¬ 
take of the characteristics of their respective acids. The 
first two are the principal constituents of cotton oil. 
Olein remains liquid at a lower temperature, and is lighter 
than stearin; hence, as the temperature is lowered, stearin 
begins to solidify and settle. This is the basis on which 
their sei>aration is in practice acconipli.shed, as in the manu¬ 
facture of winter oils. 

Crude cotton oil contains, besides free fatty acids, other 
impurities, such as water, cotton .seed meal, mucilaginous 
matter, and a brown coloring matter, which latter a])p2ars 
to be inherent in the seed, and to occur in solution in the 
oil. Excepting the free acids and the coloring matter, these 
impurities may lie removed by filtration or by settling; or 
they may be mostly prevented by care in manufacture. 

Water and mucilaginous matter (mostly albumen) occur 
naturally in cotton seed, and shfmld be seiiarated from the 
oil in process of manufacture. In these processes the water 
is mostly evaporated, while albumen is coagulated and to¬ 
gether with the remaining water, is sitpposed to b; left in 
the residue or cake, when the oil is pressed out. Careless¬ 
ness in manufacture, or an effort to obtain the last bit of oil 
in the seed, or to rush the process through in the shortest 
time, will result in throwing these impurities into the ml. 
One of the methods for quickening the time in manufacture, 
is codcing with high pressure steam. It is necessary to heat 
the kernels to about 220 degrees Fahrenheit. This may be 
accomplished by cooking for a long time with steam at $0 
pounds pressure (298 degrees F.), or for a short time 
steam at too pounds (338 d«*rees F.). The former ^x>- 
duces the best oil; the latter is the cheapest process. 'Mie 
same applies to the degree of hydraulic pressure in the 
Dresses. Even the coloring matter in the oil is hssened hf 
lower pressure in both cases. 



350 


COTTON SEED OIL REPINING. 


In the development of modem cmde oil mills, high pres¬ 
sure and quick processes having, from their commerciid su¬ 
periority, become most common, it is required of the refiner 
to accept crude oil as it comes, and make the best refined pro¬ 
duct. The first requisite is to remove by filtration all the 
foreign matter in suspension, and, if the oil is to stand for 
any length of time before refining, remove, by settling and 
drawing off, any water that it may contain. If crude oil 
stands for several months without this preliminary atten¬ 
tion, the water and particles of meal and gum will sour in 
the bottom of the tank, and foul gases will rise through 
the body of the oil, and be partially absorbed. But if the oil 
is to be refined immediately after it is made, these impurities 
may be removed in the course of refining. 

Refining consists in removing free fatty acids, brown 
coloring matter and any other foreign matter that may exist 
in crude oil. This gives the product commonly referred to 
as '“summer yellow oil.” It should be a light straw color, 
free from sediment or water, and entirely neutral, (that is, 
free from either acid or alkali), and nearly tasteless. 
This condition is referred to in the trade generally as 
“prime,” or, when with but the smallest possible taste, “but¬ 
ter oil.” The trade definitions are not absolute, but depend 
upon the individual judgment of the sampler. Large sales 
should always be made by sample, rather than by definition. 
As most of the best cotton oil is finally intended for culinary 
use, it is best judged by tasting. Any oil that is the least 
offensive to a sensitive taste, no matter what its chemical 
purity, cannot pass as prime. 

Caustic soda is the principal chemical used in refining. It 
is received at the refinery in iron drums, weighing about 700 
pounds. The kind known as 74 per cent is generally used, 
^e purer it can be had, the better it refines. It is sold on 
a basis of 60 per cent If it is 74 per cent, the actual cost 
is 14-60 more than the basis price. The soda is brdcen up 
and dissovled in an iron tank. Its soluticoi generates con- 
sidenbie heat Great care should be exercised in handling 
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substance, both while solid, and while in solution, as it 
is very dangerous. A small dr<^ of the concentrated solu* 
tion would make an angry bum on the flesh, or would put 
out an eye The dissolving tank is usually located under the 
floor, so that it is not necessary to lift the heavy drum of 
soda to get it in the tank. When scflutitm is perfect, it is 
pumped into the mixing tank located above the refining 
tank, where water is added to bring it to the required 
strength. Only the cleanest, purest water should be used, 
and the solution should be cool (not over 90 degfrees) before 
used. The strength of the solution is measured with a 
hydrometer with Baume' scale. It is usual to have with the 
hydrometer, an iron or copper pot, holding about a gallon, 
and being deep enough to float the instrument. This is 
dipped full of the solution, and tested from time to time as 
the water is added. The desired strength and amount to 
be used must be separately determined for each different lot 
of crude oil. Theoretically, the amount of alkali required 
might be determined by finding the amount of free fatty acid 
present in any particular lot of crude oil under ccmsideration, 
and calculating the amount of alkali necessary to neutralize 
it; but practically, this would not be sufficient for the pur¬ 
pose of refining, because it is found by experience that an ex¬ 
cess is required for the purpose of saponifying a small 
quantity of the oil after the free acid is neutralized. In sa¬ 
ponifying, it catches and carries to the bottom the particles 
of colcxing matter and other floating impurities. For this 
reason the amount of required alkali is determined by making 
small refinings in bottles in a water bath, with varying 
amounts of alkali until a sample of refin^ oil is produced 
of the desired color and flavor. The percentage of alkali 
scflution (of the strength used) fen* that particular lot is as¬ 
sumed to be the correct percentage for the «itire tank. 
Within certain limits, the same results may be obtained 
using a larger quantity of w^ solution or a smalku’ quantity 
of strong solution, (the amount of actual cauiEic soda beiiy 
about the same in each case). The varyii^ of these de- 
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ments to suit varying lots of crude oil gives scope to the 
skill of the refiner. Generally a weaker solution is used at 
the beginning of the cotton oil season, when only new oil is 
refined, a smaller quantity being also required at that time. 
As the season advances, a stronger solution is used. With 
the best quality of new crude, an amount of alkali solution 
of 6 degrees Baume' strength, equal by measure to 4 p2r cent, 
of the oil to be refined, will be found sufficient; while later in 
the season, it may recjuire 15 degrees strength, and 10 per 
cent in quantity. Crude oil which is not prime (technically 
“off oil”) may require 15 degrees strength and 20 per cent, 
in quantity. A 700-pound drum of 74 jier cent, caustic soda 
will make about 700 gallons of solution at 15 degrees 
Baume, or roughly, one gallon to the pound. 

An iron tank capable of holding about 130 barrels, and 
having a conical bottom, and some means of agitating the 
oil, and some means of heating it. is used for refining 100 
barrels of crude. This is considered about the best size, a 
larger quantity not being capable of sufficient agptalion and 
heating, and a smaller quantity not lieing as profitable. The 
oil is measured and pumpetl in, and the agitation begins. 
Then a certain quantity of a solution of caustic soda of a 
certain strength is gradually tlelivered from the mixing 
tank over the top of the refining tank through a perforated 
pipe, which sprays it uniformly over the surface of the agi¬ 
tated oil. 

It is important that the solution of alkali put into the oil 
be evenly distributed in small jets over the surface; other¬ 
wise, by reason of its considerably greater specific gravity, 
it might settle to the bottom of the tank, and thus fail 
to be thoroughly mixed with the cal, which is the 
essential point in the whole operation. After the agi¬ 
tation with cold alkali solution has proceeded for a 
sufficient time^ insure perfect mixture of oil and al¬ 
kali, (say 30 to 40 minutes) the entire mass will have 
tamed almost black. Heat is then applied and the tem- 
peratiure generally brought up to 120 or 130 degrees 
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(never in good oil above 140). agitation still proceeding. 
The heating and agitating are kept up till quantities of 
dark brown flakes separate, and the irass has a curdled ap¬ 
pearance. The oil is then dipped up from time to time and 
filteretl thnnigh filter |)ai>er into successive sample bottles, 
until one is finally reached which is satisfactory. Or if it 
is required to produce an <jil equal to a given sample, the 
process may be stopped when the filtered sample from the 
tank equals that required. It is important to note, in this 
connection, that a sample kept as a guide for a lung time, 
especially if in a light place, will grow lighter in color, on 
account of the bleaching action of light. The stearin will 
also settle out, and the sample will become unreliable. All 
samples should therefore l)e kept in a dark place, and should 
l»e frequently renewed by duplicates taken from fresh oil. 

Wlien the process of refining is judged ccmnlete, the heat 
and agitation are discontinued, and the whole allowed to 
stand until the floating flakes settle with the excess of alkali. 
This should occur in about three hours, leaving bright yel¬ 
low <iil in the up]jer part of the tank. The yellow oil should 
he drawn off through a large pipe (say 6 inches in diam¬ 
eter). having its end projecting inside*the tank with a flex¬ 
ible connection, which will enable the refiner to draw oflf 
the yellow oil to any given depth, this depth dqiending upon 
the thoroughness of settling, and the amount of sediment 
(which varies with the quality of the crude oil). The yel¬ 
low oil drawn from refining tank is delivered into a similar 
tank below, known as the “finishing tank,” where it is 
heated and agitated again in ab<jut the same way, for the 
purpose of evaporating any entrained water. It is allowed 
to settle again, and is pumped off through a filter press into 
storage tanks or into barrels cr tank cars for shjnment 
The filter press removes all sediment, and leaves the cal clear 
and brilliant 

Some refiners now prefer not to use the filter press. They 
claim that by settling out the impurities by gra-^ty, the ml .is 
made clearer than by the forced filtration. This process 
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necessarily requires more tank room in the refinery than 
when the filter press is used. 

If it has been necessary to use very strong alkali, or a 
large quantity of it, the finished oil may still taste of alkali, 
in which case it is necessary to wash it. This may be dcme in 
a special washing tank or in the finishing tank, after the 
sediment has been drawn out through the large gate valve at 
the lowest point of the conical tank bottom. Agitation is 
then started in the oil, and 2 to 6 per cent of clean water put 
in through perforated pipes at the top (the same kind as used 
for distributing alkali in the refining tank). It is some¬ 
times advantageous to use salt water for washing oil. It 
is made about i o degrees Baume'. The purpose is primarily 
to make the washing water considerably heavier than the 
oil, so it will settle off more readily; but it is also thought to 
add to the flavor of the oil. The temperature is brought 
up to about 100 degrees F„ and it is agitated for an hour. 
Heat and agitation is then stopped and the water allowed to 
settle for several hours. This water is drawn off at the bot- 
tmn until cloudy ml appears. This cloudy oil contains 
some water, and is to be put into a small tank and heated and 
agitated, to drive off* the water. The clear oil in the finish¬ 
ing tank still contains a little water, which must be drive-) off 
by heat and agitation. The purpose of separating the small 
quantity of cloudy oil, containing most of the entrained 
water, is that its water may be more easily expelled than if 
left with the large lot. Great care is necessary in heatii^ 
refmed oil, especially when mixed with water. Its flavor is 
easily ruined by heat It begins to deemnpose at about 140 
degrees P., and should therefore never exceed that tempera¬ 
ture, and kept as mudi below that as will accomplish the 
ends required. 

First class crude ml in the mwly part of the season may, 
with suflSdent skill, be refined at a temperature below 100 
degrees F. Itfwc^ng oil by this edid process, no addi- 
tk»a! heat is applied in the finishing tank, but the water is 
^ven off by agitation. Hie ml is required to stand quiet 
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for teft or twelve hours, so that any remaining water may 
settle out. 

With a special view to working at lower temperature, it is 
well to make the finishing tank large in diameter and slial- 
low, thus presenting the maximum surface for evaporating 
the entrained water. 

But the most perfect way to remove the water at low tem¬ 
perature would be to use a finishing tank with an air tight 
cover, supplied with a vacuum pump. By this process, 
the water is vaporized and removed, and any other bad 
gases or odors are drawn out. 

In refining “oflf oils,” which are n< t sold on a basis of 
flavor, high temperatures do not damage the quality. Off 
oil is harder to reduce to a light color than prime oil, and, as 
it is sold on a basis of color only, and, as higher tempera¬ 
tures produce brighter colors, it is frequently economical to 
heat these oils as high as i6o or 170 degrees F. 

The sediment left in tlje lx>ttom of refining and finishing 
tanks is drawn off into a tank below and heated again to 
separate what oil may have gone down with the sediment. 
This good oil is skimmed from the top of tank, and the'resi- 
due is drawn off into barrels with large bung hcJes, and » 
sold as “soap stock.” 

Soap stcK^ consists of saponified oil, water, free alkali and 
the dark brown coloring matter derived from crude oil. It 
is sdd to soap makers on the basis of contained fatty acid% 
Fifty per cent is the standard, but it usually runs about 
sixty. This is not “free fatty acid,” but is in combinati<Ni, 
and can be easily separated from combination for use in soap 
tnaking. 

Some refineries utilize their own soap stock, and make 
crude soaps. Of late years, there has grown up a large de¬ 
mand for this product in wool scouring and other esti^li^ 
ments in this country and in Europe. This adds coimder- 
ably to the profits of a rdinery. With sufficient ddll, ffiere 
is no limit to the extent to which this work may be carried^ 
in the way of turning all the products into more and man 
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valuable commodities. With the admixture of' other 
greases, the finest grades of laundry soap may be made. A 
soap>making adjunct to the refinery is also useful in using up 
off grades of oil when their market price liecomes low. 

Prime crude oil, loses, in being refined to prime summer 
yellow, 5 to 12 per cent., according to age and general 
quality. Off oils may lose as much as 20 per cent. This 
loss is the difference between crude oil and the resulting re¬ 
fined oil, and the percentage is computed on the crude oil su > 
plied. The amount of soap stock deposited is of course 
greater than the loss in oil, by an amount ecjual to the alkali 
solution supplied. 

The loss in refining is entirely too much in excess of the 
theoretical possibility, and the process is much in need of 
improvement. A logical direction in which to proceed 
. would seem to be toward some bleaching process, but so far. 
no known bleaching agent except sulphuric acid cr its e.(uiva- 
lent, has any effect on crude oil. It is obviously imixissi- 
ble to use sulphuric acid in oil intended for culinary use. 

Summer white oil is made from summer yellow by agitat¬ 
ing and heating with fullers earth, and pumping the agitated 
mass through a filter press. This filter removes the fullers 
earth, and delivers fairly white oil, depending for color upon 
the qu^ity of yellow oil used, and quality of fullers earth, 
wd skill of rdiner. Most summer white oil has a taste de¬ 
rived from fullers earth, and this was formerly accepted as 
. necessary. Now, however, white oil will not pass as prime, 
unless almost water white, and free from taste of fullers 
earth. In order to produce the color now requir.'d, it is 
necessary to refine the yellow oil to a specially bright yellow, 
and to use about 3 per cent., by volume, of fullers earth, 
whereas i to 2 per cent, was formerly considered suf¬ 
ficient This large amount of fullers earth makes the 
taste more pronounced. FuUers earth is slightly acid to the 
taste. This add is now sometimes neutralized, and the 
taste destroyed, by the addition of i to 2 pw cent of carbon¬ 
ate of soda, or, as it is knowm in the trade, “soda ash.” 
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Only the better grades of soda ash should be used for this 
purpose. The oil, the fullers earth and the soda should all 
be entirely free from water or moisture. If the filter press 
is in good order, the white oil should be brilliant, and there 
should be no appreciable loss of the oil in the operation. 
This process, though called bleaching, seems to b: prind- 
pally a mechanical one, and is not well understood. 

Pulverized charcoal, especially animal charcoal (or bone 
black), would do this work of bleaching as well as fullers 
earth, and leave a better taste in the oil. Its use, however, 
would cause great risk of fire by s|x>ntaneous combustion, 
which is not attached to the use of fullers earth. 

Miners’ oil is a white oil that is bleached from yellow oil 
by the use of sulphuric acid. The demand for this oil is 
limited, and but few refineries are equipped for making it 
The process is conducted in lead-lined tanks. The jx)orest 
quality of crude oil may be used for this purpose. It is first 
refined to a dark yellow, at a small loss, and sulphuric acid 
bleaches it with but small loss, to any degree of whiteness. 
This oil is used to mix with petroleum for use in miners' 
lamps. 

Winter oils are those which remain liquid at 32 degrees, 
F. Ordinary refined oils (summer oils) begin to cloud at 
28 to 40 d^ees, and become totally congealed at about 
30. This cloudiness is caused by congelation of stearin, 
which turns whiter as it l)ecomes solid. Winter oils are 
made from summer oils by lowering the t:mperature just 
to the point where stearin congeals and olein remains liquid, 
and separating the two by filtration under pressure at that 
temperature. Winter oils, therefore are principally olein. 
Winter ydlow is considered the best oil for use in cooking, 
as a substitute for lard. 

Olein does not decompose at high temperature as readily 
as stearin, so that'in using it for frying, it does not give off 
the disagreeable smell so noticeable with summer oils. 

The equipment for producing winter oils is quite expen* 
sive, involving the construction of an ice fdant, and, aa the 
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demand for the products is limited, few refineries are equip¬ 
ped for making them. 

Every (^>eration around the refinery should be conducted 
with the greatest cleanliness. Floors should be kept 
scoured, and all tanks and pipes should be kept clean, inside 
and outside. 

Refined oil, when shipped to lard refiners in the West, goes 
almost exclusively in tank cars. When for export, it is 
shipped in barrels. When empty tank cars are received, 
they should be cleaned inside by hand; and then a steam pipe 
should be inserted and live steam blown in until entire tank 
is very hot. This melts down any rancid oil or lard that 
may adhere. It should then be thoroughly washed out with 
a hose. A man should go inside and scrub it. He should 
examine every pipe and joint to see that no leaks exist or are 
likely to develop on the next trip. A carload of oil is so val¬ 
uable that it pays to exercise every precaution to prevent a 
possibility of leakage. Most cars are provided with a se¬ 
ries of coils of pipe inside for the purpose of heating chilled 
oil with steam. The two ends of the pipe project through 
the tank, and, if there is no break in the pipe, no oil could 
leak out; but these pipes frequently jar loose on a journey, 
so that it is necessary to plug up or cap the ends befcn-e ship¬ 
ping. 

Barrels for the shipment of refined oils should be 
strictly new, made of well seasoned oak with six heavy iron 
hoops. The head hoops should not extend more than 1-8 
inch beycmd end of staves, and should be so tight that they 
cannot be driven, more than 1-8 inch below end of staves 
Barrels should weigh about 70 pounds and hold about 52 
gallons. Barrels should be made with the utmost (ar^ 
from the dryest timber. Even the best barrels will dry out 
somewhat after being received at the r^ery, so that the 
hoqps must be 4 Hven tight just before using. After the 
hoops are driven, die ba^s should be lined with silicate 
of aoda, to prevent oil from saturating the wood. Silicate 
of soda isa stable glass. It is generally.received in barrels. 
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holding about 600 pounds. It is a heavy viscous liquid of 
a creamy color, soluble in water, and becoming hard and 
glassy when dry. It is put with an equal amount of water 
into a steam jacketed kettle, holding about 20‘gallons. It is 
boiled, and about a gallon poured hot into each barrel. The 
bung hole is stopped with a long jilug, the barrel is shaken 
in every direction until the hot liquid reaches every part of 
the inside. The gas generated will force the liquid through 
any worm holes or other defects in the barrel, so that they 
may be discovered and plugged u]). The plug is pulled out 
of the bung hole, the surplus liquid poured out, and the bar¬ 
rel laid bung hole down, on an inclined trough, so the drip¬ 
pings may return to the kettle. In six hours the barrel is 
dry, and after being painted and weighed, is ready for use. 
It requires about a pound of commercial silicate for each 
barrel. Formerly, barrels were lined with glue by a process 
similar to the above; but at best, glue is likely in time to 
attain a bad smell. Again, if a bar:el lirul with glue is 
heated in any manner to melt out oil in cold weather, the 
glue will also melt and spoil the oil. For these reasons, in 
the best refineries, glue is no longer used for the purpose. 

Some refiners prefer paraffine wax for lining barrels. 
This is melted and applied in the same way as silicate of 
soda. No matter what lining is used, care should be taken 
not to put hot oil into the barrels. Oil should never be bar¬ 
reled warmer than 80 degrees, or in summer, never above 
the temperature of the surrounding atmosphere. 

It requires the greatest care to make b.rrels oil tight, 
«ven before they are shipped; and when they are load d and 
unloaded severd times, hoops are likely to slip, or leaks de¬ 
velop frmn other causes. Thus it is imperative that not a 
single barrel should leave the refinery except in perfect 
order. If a barrel creaks while rolling on the floor, it it 
in bad order, and should be driven up or emptied. One 
leaky barrel in a cargo is likely to smear the whote lot and 
-make the hoops greasy iwd easy to slip. In tnany foreign 
countries, barrels are unloaded by sliding endwise do^ 
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skids. This will cause any loose hoops to slip. Two plana 
are in current use for holding hoops. One is to drive three 
small special tacks in front of each hoop, and the (Nher to 
drive a centre-punch into each hoop at about three points, 
thus producing under the hoop a small projection which 
drives into the stave. Neither plan is free from objections; 
the tacks are apt to work loose and hurt the hands of the men 
who handle the barrels, while centre-punching makes the 
hoops very hard to tighten, in case it should become neces¬ 
sary. 

If second hand barrels are used in any case, they should be 
thoroughly cleaned out with live steanj. A trough is pro¬ 
vided, across which the barrels may be laid, bung hole down. 
A senes of ■J-inch steam pipes should project up from the 
bottom of the trough, at the proper distance apart, to stick up 
a few inches into the barrels. Live steam should be blown 
into them for at least 15 minutes, more or less, according 
to what the barrels have contained. It is impossible by any 
ordinary means, to sufficiently clean barrels having been 
used for varnish, linseed oil, or crude petroleum. Before 
second hand barrels are filled, each one should be examined 
inside by the light of a candle attached to a wire and let 
down through the bung hole. 

A first class refinery for the productimi of summer oils, 
to refine 100 barrels at a time, could turn out 200 to 300 bar¬ 
rels per day. The building would be about 30x60, three 
stories high, with barrel shed 30x60, one story, built to have 
120 feet front on railroad siding, giving access to several 
cars at a time. The equipment would be as follows: 

One refining tank to hold 130 barrels, with conical bot¬ 
tom, with 6-inch gate valve in bottom and 6-inch outlet 
valve two feet above tettom of cylindrical part of tank. 
Through the sid^outlet is inserted a pipe with two elbows 
inside; arranged to let a connecting pipe bs raised and 
lowered inside, so oil may be drawn from any height In 
^ bottom is arranged a series of steam pipes to heat the mb 
It is preferaUy constructed of i-inch pipe bent in smooth 
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coils, making about four ccnnplete rounds, one above the 
Other against the side, and also two coils on the bottom. 
It is frequently constructed in square coils with dbows or 
return bmds. This arrangement is harder to clean, because 
soap stock will adhere and cake on the fittings. Steam h 
admitted to the coils through a pipe leading down the side 
from the tc^, where the admission valve is placed. The ex¬ 
haust may go out in the same way, with valve near the ad¬ 
mission valve. This is convenient, but not quite so good 
as to have the exhaust go out at the bottom, so that it may 
more perfectly drain condensed water from the coils. An 
ideal refining tank would be made with steam jacket over 
its entire surface; Imt this would be more expensive. There 
are two methods of producing agitation of oil, first by pad¬ 
dles, mounted on a vertical shaft standing in centre of tank, 
run by bevel gearing and a belt; second by a series of per¬ 
forated pijies in liottom of tank, through which air is 
pumped. Either method may produce a perfect agitation 
and perfect results. Paddles are considerably more trouble 
to keep in order, and present more surface inside the tank 
to become foul with soap stock; but there are refiners who 
claim that they make better oil with this system. The air 
method has the advantage of carrying away entrained water 
while passing through oil, especially in the later processes, 
where oil is washed and dried. 

There are, besides the refining tank; 

I finishing tank, of same size and description as refining 
tank, except that side outlet is unnecessary. 

I bleaching tank for white oil, same as finishing tank. 

I 50-barrel tank, same as finishing tank, for sundry pur¬ 
poses. 

I soap stock tank holding 40 barrels, with conical bottom, 
and steam coil. 

i plain 10-barrel dissolving Hmk for alkali. 

I plain 30-barrel mixing tank for alkali. 

X plain 60-barrel tank for receiving crude oil which nmf 
arrive in barrels. 
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Storage tanks for crude and refined oils, to suit circum¬ 
stances, say 3 500-barrel crude oil tanks, and 3 500-baiTel 
refined oil tanks. These may be located outside the refinery, 
about 50 feet away, under a shed; or the tanks themselves 
may be made with covers. They should be provided with 
steam coils to melt oil in winter. They should have man¬ 
holes, top and bottom, for access in cleaning. Both oil and 
steam pities leading to the refinery should be well insulated 
and laid under ground. 

i 50- to 100-barrel elevated water tank. 

i 50-horse power steam Ixiiler with accessories. 

I filter press with steam pump. 

i 6x4x6 steam pump for crude oil. 

I 6x4x6 steam pump for refined oil. 

I 6x4x6 steam pump for alkali. 

I 6x4x6 steam pump for water supply. 

' Tx 10x10 steam air pump, if air agitation is u-ed. 

If mechanical agitation is to be used, i 5-horsj power 
steam engine must be supplied. But in case an engine has 
to be supplied at all, it is bettter to have a large engine, say 
25 horse power, and substitute for steam pumps, power 
pumps throughout. In any case, power pumps are more 
economical with steam, though steam pumps are more con¬ 
venient. If it is desired to use power pumps, air agitation 
may be supplied from a Root blower or other positive blast 
fan. 

The refining tank should be placed so its top is three feet 
above the third floor of the building;'the finishing tank and 
bleaching tank three feet above second floor; and soap stock 
tank with its bottom three feet above first floor, and its tc^> 
just under the refining tank. The alkali dissolving tank 
should be under the first floor, and the alkali mixing tank 
above the refining tank. The crude oil receiving tank 
should be under tbe first floor, so that barrels may be rolled 
over it for emptying oil. All die oil steam pumps may be 
kjcated together in a pump room on the first floor, and all 
connect^ to two sets of manifolds, one for crude and one fdr 
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refimd oil, so that any pump may pump oil from any tank— 
similar in operation to the switchboard of an electric plant. 
There should be two entire sets of pipes throughout, one for 
crude and one for refined oil. Ixith sets being connected 
to all tanks, so that in emergency one tank may be substi* 
tilted for another. To avoid mistakes, crude oil pipes should 
be painted brown, and refined oil pipes yellow. At each 
turn in the pipes, plugged tees should be used instead of el¬ 
bows, so that they may be easily cleaned inside. 

The refining, finishing and bleaching tanks should be pro¬ 
vided with htxids commencing three feet above tank, and 
terminating in 16 inch galvanized pipes leading out of the; 
building. These carry off the gases and steam. Tiu bleac't- 
ing tank should he in a separate nxim, to prevent the fine 
powdered fullers earth from flying over the refin;ry. 

Soap stock should be handleil in a separate room from oil, 
so that the smells and general uncleanliness of the article 
may not contaminate the oil. 

If air agitation is used,the air supply must come from out- 
si<le the building, where it is clean and pure. In gaieral, all 
operations must lie conducted with the greatest regard for 
cleanliness. Refined cotton oil is a delicate article, and may 
be eassily damaged by careless handling. 
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CHAPTER XIV. 


Cattle feeMng. 

Both cotton seed hulls and cotton seed meal are excellait 
food for cattle, sheep and goats. This fact has developed 
in the South a business in fattening cattle for the market, 
and has also very much stimulated the dairy business. 

The fattening of beef is dcme to a much larger extent in 
the Southwestern States than in those of the Southeast. 
The business is still extending throughout the entire cotton¬ 
growing States, and especially where conditicms are already 
favorable to raising stock, as, for example, in the piedmont 
r^on. 

The business has been somewhat retarded by those who, 
learning of the value of cotton seed hulls and cotton seed 
meal as a feeding stuff for certain animals, went into the 
business of cattle feeding without due consideration of 
ordinary commercial eccmomies. These over-zealous 
people paid, in many cases, too much for the cattle pur¬ 
chased, spent too much money on sheds and appliances, 
and bought cattle that were too small, of inferior breeds, or 
that had to be transported a long distance, and perhaps 
acclimated. 

There have been cases where cattle feeding was conducted 
on a spectacular basis, where pens and sheds were located 
more with relation to public display than to general con¬ 
venience and economy. In such cases great expense would 
be incurred in fitting up waterworks, consisting of boilers, 
pumping engine, piping, etc. The average practical 
farmer will understand that the time is not yet come when 
beef cattle may be kept profitably in stalls with baths at¬ 
tached. 

To make a success of fattening cattle for market or of 
oondticting a dairy farm, there must be good judgmept 
and economy in the purchase of stodc and in the condnei 
of the buaness. i 
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While cotton seed ir.eal and hulls may'be fed exclusively 
for the purpose of fattening cattle in from 8o to loo days, 
yet (.n the farm, this c(,mmerci£l material should be re¬ 
garded more as supplemental U) the great variety cf feed¬ 
ing stuffs that are naturally and cheaply produced on the 
farm. In the dairy business, this mixing of the feeds is 
even n-.oi'e imix.rtant than in beef business. This improves 
both the quantity and the quality of the products, and keeps 
the cows in lietfer liealth and spirits. 

The Southern planter always raised quantities of cattle 
feed, and previous to the Civil Vt'ar, even when producing 
mostly cotton, gave considerable attention to cattle raising. 
.After the War, however, tlie cattle industry declined in the 
cotton-growing States until the use of cotton seed meal and 
hulls became well known as a cattle feed. It it now 
being more and more realized that these feeding stuffs are 
of prime im]Mirtance, and this in turn stimulates the grow¬ 
ing of more farm feeding stuffs, in order to improve the 
cotton industry and produce better feed. Thus the busi¬ 
ness of feeding cattle on a large scale, In.th for beef and 
for «lairy purjKises has advanced from a very arduous 
condition to a comparatively easy, as well as profitable one. 

BmI Cattle 

In the Southwestern States, the business of fattening 
cattle for the beef markets on hulls and meal at the oil 
mills, or near them, has become standard, and is extensively 
dotie. It is probable that half a million animals are an¬ 
nually fattened on hulls and meal, and sent to market from 
the cotton States west of the Mississippi River. East of 
the river, the business is not so well established, but is 
growing. 

Meal is extensively used as a fertilizer, and hulls have also 
some little valtff as a fertilizer. When fed to cattle, 8o to 
95 per cent, of the fertilizer \‘alues may be recovered, and 
this 4 done in many cases. The original ferdtizing values 
in both meal and hulls which have been fed' are nearly idl 
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in the scdid and liquid excrement—approximately half being 
in the dung and half in the urine. When feeding cattle in 
large pens, the liquids are practically lost, and it is dif¬ 
ficult to collect the sdid excrement and keep it in a man¬ 
ner to conserve the fertilizing values. In this way as ordi¬ 
narily dmie, there is saved only about 20 per cent, of the 
original fertilizing value of the meal and hulls. If, how¬ 
ever, the cattle are regularly moved from one large pen to 
another, and the ground promptly put into cultivation, it 
is possible to realize 80 to 95 per cent of the original ferti¬ 
lizing values. It may also be equally well done if the cattle 
are carefully stalled, so that by the use of litter and finely 
cut straw, the liquid may be absorbed and mixed with tlw 
solids. The tranqiing of the cattle helps to compact the 
manures and prevent loss of ammonia by evaporation. 

It is very easy to lose large amounts of ammonia by 
evaporation. This is the most expensive ingredient in any 
fertilizer, and no pains should be spared to accumulate it 
from all natural sources and to prevent its waste by evapo¬ 
ration or otherwise. It is profitable to mix add phosphate 
with stable manure to preserve it, and at the same time to 
thus produce a valuable farm compost. The proper study 
of fertilizer values is of utmost importance to the profitaUe 
conduct of any kind of cattle feeding. 

In fattening cattle on cotton seed meal and hulls, the 
usual practice is to commence with a ration of hulls 18 
pounds, meal 3 pounds, (or 6 to i), and quidcly increase 
to hulls 20 pounds, m^ 4 pounds (5 to i), and toward 
the end of the period of 80 to too days, increase to hufis 
24 pounds, meal 6 pounds (4 to i). This land ot nitioa 
and quantity must be governed 1 ^ drcumstances. Some 
wild cattle from the prairies will not eat the mixture hi any 
proportion whatever, and they have to be starved to 
Other cattle, mostly home-rais^ like it from the fust; but 
they all learn to be very fond of it. Care nmst be tadcen 
not to make the ration too rich in mol at first, for the 
reason that this tends to nuU«e the aninnis /'scour.” 
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It is generally assumed that an average steer may be fat¬ 
tened in fine conditicm for the market on one ton of hulls 
and 400 pounds of meal. 

Figs. 115 and 116 show a form of shed which is some¬ 
times used for fattening steers on cotton seed meal and hulls. 
The steers are chained to stanchions, w'ith their heads to¬ 
wards the centre alley or driveway, as shown. They have 
free access to a continuous trough, containing alternate 
compartments for water and feed. The water is supplied 
from the city waterworks or otherwise through float valves, 
so arranged that the troughs are always full of water. The 
feed is distributed from wagons, driven down the centre. 

Fig. iiy shows cattle being fed in open pens. Both 
methods have been successfully used; but the general 
opinion prevails that better results obtain when cattle are 
f^ under some kind of shelter. Some successful feeders 
combine the two plans, and allow the cattle to roam in large 
pens, and to go under shelter to feed. Much depends upon 
the kind of cattle fed. Texas steers with wide dangerous 
horns are hard to manage in the open. When left loose 
they frequently fight among themselves with fatal results. If 
the ground for the pens is soft or not well drained, they are 
apt to mire up, and in many ways dissipate the energy in the 
feed, instead of storing it up as fat. 

The practice of de-horning is now universally recom¬ 
mended, to save room in stalling and shipping, and for 
general safety in handling. 

The following estimates show some average results from 
cattle feeding, with average market values, but under differ¬ 
ent conditions; 




‘spins *911 •oy 




CATTLE FEEDING. 


379 


INDIFFERENT STEER.—INDIFFERENT HAND¬ 
LING. 


Cost of steer, 700 lbs @ 3.$21.00 

2,000 lbs hulls. ^joo 

400 lbs meal. 4.00 

Attendance. 6.00 


$3S-oo 

Sale of fattened steer, 900 lbs @ 3|c.$31.50 

Loss.$3.50 


This exhibits about an average condition in many parts 
of the Southeastern States, where the premier care is not 
given to the breed of animals nor to its handling before or 
during feeding. 


FAIR STEER.—FAIR PREVIOUS HANDLING. 


Cost of steer, 1,000 lbs @ 2^.$25.00 

2,000 lbs hulls. 4.00 

400 lbs meal. 4.00 

Attendance and other expotses. 6.00 


$39-00 

Sale of fattened steer, 1,300 lbs @ 3^.$45-50 

Profit.,.$6.50 


This exhibits about an aver^ condition in Texas. 
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GOOD STEER.—GOOD PREVIOUS HANDLING. 


Cost of steer, 1,200 lbs (^30.$36.00 

2,400 lbs hulls. 4.80 

500 lbs meal. 5.00 

Attendance and other e.^cpense. 6.30 


$52.00 

Sale of fattened steer, 1.600 lbs @ 4c.$64.00 

Profit.$12.00 


In all these cases, no accohnt is taken of the fertilizer 
values that may be practically recovered. This may be 
estimated at an average of say $4 per steer. This credit 
would bring the example of unprofitable feeding up to a 
basis of a half dollar profit, besides fair compensation for 
wages. 

There have been special cases where “feeders” (those who 
fatten cattle for market), have made $20.00 and even higher 
profits per head; but all very high profits are speculative— 
the result of a rise in price of cattle between the time of 
purchase and sale. There are cases also, where from $10 
to $15 per head have been lost from the same cause. 

The above estimates all relate to the use of hulls and meal 
akme for feed. In the Southwest, this is the usual prac- 
tioe. iuid is necessarily so, because at the time when the cat¬ 
tle are usually brought in from the prairie pastures, hulls 
and meal are the only feeding stuffs that are at the same 
time good enough and cheap enough to prepare beef for the 
market. In the Southeastern States, the conditions are very 
difiterent. On nj^st of the farms there is considerable 
good pasture land; and on the farms other feeding stuffs 
are availaUe, such as (x>m shucks, straw, pea-vines, etc. If 
Eastern farmer would make use of all these materials- 
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and supplement them with hulls and meal, his results should 
be even better than those retained by the Texas ranchman. 

If, in addition to this economical system of raising and 
feeding cattle, with home-raised food stuffs, supplemented 
by hulls and meal, the Southeastern farmer would improve 
the breed of his stock, there seems no room to doubt that a 
very large business would develop in the production of 
cattle and fattening them for market. Indeed, quite a busi¬ 
ness is already being successfully dmie by those who under¬ 
stand it. Thus, the production of cotton, and the raising 
of cattle are businesses that are supplemental each to the 
other: the cotton furnishing the hulls and meal as feeding 
stuffs for the growing cattle, while the cattle manure fur¬ 
nishes the food, as it were, for the growing cotton. 

All that is said of cattle feeding is more or less appli¬ 
cable to sheep feeding. 

Hulls and meal have been tried for horses and swine, but 
not with very satisfactory results. 

For working oxen, as, for example, at saw mills, there is 
no better or more economical feed than cotton seed hulls and 
meal. 

There is no reliable published data upon which to base 
estimates of the extent of the cattle and sheep business pre¬ 
vious to the Civil War, but those who have had intimate con¬ 
tact with the business seem to think that in the days of 
slavery the South was well adapted to cattle and sheep rais¬ 
ing, b^use the labor could be made efficient. Thus all of 
the attention necessary to the profitable conduct of this busi¬ 
ness in ccmnecticwi with cotton farming could be ccnnmanded. 
But with the emancipated negro labor, it is not possible to 
realize more than 80 per cent. eflSciency of labor, and hence 
80 per cent, of the value of the farm feeding stuffs. Thus 
cottcm seed nwal and hulls must be brought in to supply this 
deficiency. But notwithstanding the enforced purchase of 
this extra material— or even with the purchase of the entire 
feeds—cattle may be rallied with good prc^ in most of the 
cotton growing region. 
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The best breedsof tieef are short-horns a-d Eerefords. 

Considerable interest has recently developed in the North¬ 
west in what is called “liaby beef.” A f.ne breed of beef 
calf is fed to fatten from an early age. then sold in a fatted 
condition at a younger age than usv.al. The lesult is said 
to be very tender and excellent lieef at even le-s cost than by 
the old method of waiting one or two years before com¬ 
mencing to fatten. 

Dairy Cattle. 

Some experiments in feeding dairy cattle on cotton seed 
meal and hulls have erroneously lead to conclusions adverse 
to the use of these materials for this purpose. These con¬ 
clusions were hastily reached in regions where other feeding 
stuffs were plentiful and cheap, and more agreeable at first 
to the taste of the cattle. This relates mostly to the use of 
cotton seed hulls. The feeding value of cotton seed meal 
has now become universally recognized, and it is known 
that it is one of the very best of feeds, price and results con¬ 
sidered. It is. of course. impf)rtant for every dairyman, 
who owns a farm, to utilize all the home feeding stuffs; but 
in the ^uth, it is generally most profitable to supplement 
them with the cotton seed products. In comiieting in the 
markets of the world for b«f and dairy products, it seems 
evident that the South’s opportunity lies in the intelligent 
use of the cotton seed meal and hulls. 




Fic. 118. Herefwd Bull: Good Beef Breed. 
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The following estimates show a series of results (all ex¬ 
pressed in round numbers) obtainable from one milk cow, 
under various conditions: 

ILL BREEDING.—ILL FEEDING.—ILL CARE. 


Yield per year, milk.a,ooo ib$ 

Or butter. too lbs 


This would be inferior butter, not bringing over 20 cents 
per pound, so that the income from butter would be $20, 
This ccmdition may be said to represent the average of North 
Carolina. 

FAIR BREEDING.—FAIR FEEDING.—FAIR CARE. 


Yield per year, milk...4,000 lbs 

Or butter. 200 lbs 


This butter would be better, and.would sell fcr say 2$ 
cents per pound, making the income from butter $50. This 
condition about represents the average of New Yc»k State;. 

SUPERIOR BREEDING.—SUPERIOR FEEDING.— 
SUPERIOR CARE. 


Yield per year, milk.10,000 lbs 

Or butter. 500 lbs 


This butter would be worth about 30 cents per pound* 
making the income $150. 

This represents a good average condition as now existing 
in Germany. 

MAXIMUM BREEDING.—MAXIMUM FEEDING- 
MAXIMUM CARE. 


Yield per year, milk.15,000 1^ 

Or butter. yso 


This butter at 30 cents per pound would make thte 
$ 225 - 
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The above yields are not by any means impossible. They 
have even been excelled. There is one record in Germany 
of a cow weighing i.ioo pounds, producing in one year 

***^”*^* ”'***'’ ®75 pounds of butter. 

The same conditions which conduce to large yields also 
tend to make better values for the products. The first es¬ 
pial is a good breed for the purpose, the next is proper 
feed, and the next, but by no means the least important, is 
proper and intelligent care of the animal. This includes 
proper housing, kind treatment, and an abundant supply of 
pure water. ^ 

The best breed for yield of butter is the Jersey or the 
^einsey; the best for quantity of milk is the Holstein or 
Ayrshire. These have been specially bred for the purposes 
mentioned, and may generally be relied upon for these re¬ 
spective purpose. 


Pratitabla Yield. 

The questimi as to what is a profitable and what is an un- 
pfc^table yield of milk or butter for daiiy cows, is neces- 
**1.*^* involves many factors and these factors all 
TOpr. The best that can be done in giving a definite answer 
8 to give figures based upon average conditions. The fol- 
^ing ^res pve what may be considered average profit- 
t^e yidds m the localities stated; * ^ 

In North Carolina, 3,000 pounds milk or 150 pounds but¬ 
ter per year. 

In New YcmJc Stote, 4,000 pounds milk or 200 pounds but- 
terperyear. ^ 

In Germany, 5,000 pounds milk or 250 pounds butter per 

yew. 

fro™ the cat- 

wan North Cantina now is not profitable. 

cotton eeed hulls and meal as feeding stuffs supple- 
^ present farm products, and with good breedimr 
W care, the German yields might be equaled. 

; If ^ could be done, dien dte dairy business in North 









Holstein Cow: Milk Breed. 





t4lv Jfersqr Cow: Good Batter Breed. 
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Carolina, which is. as a rule, now unprofitable, niight be 
made sujierior to that of New \ ork State as now conducted, 
and ecjual tt> that of Geruiany as now comlucted. 

W hat is here said aUmt the dairy business in North Caro¬ 
lina is equally applicable to most of the other cotton-grow¬ 
ing States. 'Phis entire di.scu.'-sion is baseil upon the idea 
that cotton seed meal and hulls make in nearly all parts of 
the cotton-growing States ample opiM.rtunity for profitable 
business in raising and fattening lK.*ef and in producing milk 
and butter. 

1 he climate in the cotton-growing area is verv favorable 
to all forms of cattle business. 'Pliere must always lie a 
certain amount of warmth supplied to cattle. If the 
weather is cold, the warmth must Ik? supi>lied by f.K.d, and 
such fiKKl as is adapted to the purpo.se. 

Cow Lot Manure. 

In all dealings with cattle, whether keeping them for lieef 
or for dairy products, provisiftn should be made to utilize 
the manure. Desides the fertilizing values in cow manure 
for increasing prtKiuction. this particular manure has in some 
way, not understfNid, the jK>wer of improving the length, 
strength and fineness of the staple of cotton. 

It is said that in the iinKluction of mushnsims, even when 
all other conditions are favorable, when leaf mould and hors; 
manure is used, the result is indifferent; when using cattle 
manure, the result is .still indifferent; but when the two are 
mi.xed, the results in prolific yields, is little less than wonder¬ 
ful. So, in some way, not fully understood, cattle manure, 
when mixed with other manures improves the f|uality of the 
cotton fibres produced. The use of ctmimercial or chemi¬ 
cal fertilizers alone, as comfiared with the use of barn-yard 
manures, (either alone or in combination), tends in some 
measure to degenerate—or at least not to improve—the qual¬ 
ity of the cottfm crop. Chemical fertilizers are clean, and 
therefore more agreeable to handle. They also contain con- 
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centrated plant food, and in many cases are necessary to get 
large yields, and maintain soil fertility. 

The development of the business of making commercial 
fertilizers has been of immense advantage to the cotton pro¬ 
ducing interests; but it has also been productive of some 
harm in making the farmers less careful about saving and 
utilizing home manures. It is manifestly extravagant to 
buy commercial fertilizers when heme manures, might, by 
a little labor, be used for the same result; and this is accen¬ 
tuated when it is considered that the cotton produced by 
home manures tends toward better qualities. 

It is safe to say that the indefinite use of commercial ferti¬ 
lizers would not permanently increase, or even maintain soil 
fertility. There is an old adage: 

“Lime and marl without manure. 

Will make both farm and farmer poor.” 

This applies equally as well to any kind of artificial fertili¬ 
zer. This view of the matter is not antagonistic to the 
makers of chemical fertilizers. The prosperous farmer will 
always want more fertilizers to mix with his home manures 
than the thriftless farmer will who relies entirely on com¬ 
mercial fertilizers. 

Because of these relations of the cow lot manure to the 
other fertilizers used for the production of cotton the de¬ 
velopment of those businesses into which cattle enter—the 
dairy and beef interests—become at the same time easier 
and more important. 

The raising and handling of sheep would seem to be 
equally easy, attractive and profitable, except for the fact 
that in the rural districts, where cotton is produced, a dog 
seems to be more popular than a sheep. 

Considering, (i) the values that have been found in cot- 
t(MJ seed. (2) <lhe application of some of these values as stock 
feed in producing beef and dairy products, (3) the values 
of the result and manures in prc^ucing more cotton, better 
cotton and more seed, it becomes apparent that there is 
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Kig. 123. A Cycle of Prochiction, Consumption an<l Land 
Restoration. 
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a cycle of operations, out of which come valuable products 
for the markets—human food, clothing and shelter—while 
all residual products contribute to continue and even ex¬ 
tend the cycle of operations. Based upon these ideas, there 
has already been built at one point in the South a compre¬ 
hensive plant providing for (he following operations: 

I. Ginning cotton. 

■ 2 . Operating an oil mill. 

3. 0])erating a cotton mill. 

4. Mixing fertilizers. 

5. b'eeding cattle. 

With the addition of a cotton farm, the above plant would 
complete the whole cycle of operations. 

In this cycle of operations, a number of products are be¬ 
ing constantly drawn out for the uses of humanity, and the 
drafts thus made upon the soil replaced by products 
brought from the mines or other sources, and prepared 
chemically to take the place of the withdrawn elements. 

The failure to save the residual manures, when these mar¬ 
ket pnKlucts are consumed, makes the necessity for the 
drawing on the outside sources (chemical fertilizsrs) much 
greater than it sh<iuld be. 

The <liagram, Fig. 123. exhibits the working of this cycle. 

Under a proiter system of agriculture it .should not be 
necessary to rely to such a great extent upon the mines 
and chemical works f( r restoring fertility to the sf)ils, in re¬ 
turn for the drafts made upon it by humanity. On the aver¬ 
age farm, these drafts could be returned to the soil many 
fold if full attention is paid to systems of rotation, including 
leguminous cri>|)s. and full attention to the conservation of 
decomposing vegetation in fields and woo<led lands. Large 
amounts of this are now annually wasted. The stable and 
barn yard manures that are now allowed to dissipate could 
be made to yield large returns, especially when used in con¬ 
junction with*commerciaI fertilizers to increase their ag¬ 
ricultural values. The question of how much commercial 
fertilizer to use in connection with the home manures is one 
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of costs and values of products. Every farmer ought to 
savE more home manure than he now does, and ought also to 
buy more fertilizer than he usually does. The average cot¬ 
ton farmer has time and to spare to do the first; the money 
he would put into the second would, in combination with 
the first, make ample return in more yield and finer quality 
than ever before. 

It is said that the civilization of any community may be 
measured by the consumpticm of sulphuric acid. Meas¬ 
ured by this standard, the southeastern United States 
would probably surpass any other part of the world. That 
this is not true is well known. Unusual activity in the pro¬ 
duction of cotton, and the extension of the fertilizer business 
to keep pace with it, has caused an abnormal production of 
sulphuric acid in this section. If other conditions of civili- 
zation could be brought up to the level of the consumption 
of this commodity, then the above measure would be correct. 
This would involve the preservation and use cf home 
Inures to an extent proportional to the commercial ferti¬ 
lizers, and would involve the gfrowth of other manufactures 
and arts up to the point of normally consuming the sulphu¬ 
ric acid now manufactured. When these proportions shall 
have been adjusted, then it may be said that the civilization 
of the Southern States of America may be measured by their 
consumption of sulphuric acid. 

OomMtic Uw »t Meal and Hulls Outside the Cotton Orow- 
lug States. 

The values in cotton seed meal as a stock feed are 
sufficient to warrant its shipment to, and profitable use in any 
part of the United States. Great quantities go to many 
parts of the United States outside of the cotton-growing 
area, and its value has become well known, especially in New 
England and other Atlantic coast States. 

The hull cannot be profitably sent so far, but many of the 
oil mills prepare a food made up of about 5-6ths hulls and 
t-6th meal, and find extensive sale for this, in sacks, in many 
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of the Xorthern States. The hulls alone are ].ut up in com¬ 
pressed hales, and in this form are extensively shippetl 
to adjacent Nhirthern States. 

Exports. 

The cotton seed meal is very extensively exported f. r use 
as cattle feed. Germany takes very large qua titles, in the 
.shape of finely ground meal. Most of what formerly went to 
England was in form of the cake, as it comes from the pr^ss. 
This cake was cracked with a hammer or other suitable in¬ 
strument. and the broken pieces fed to the stock. Now the 
demand is for more meal and less cake. Those familiar with 
the subject consider the ground meal much the be^t form for 
feeding. 

The hulls arc too cheap and bulky to exjxjrt. 

.Assuming that by the use of cotton seed hulls and meal, a 
large and profitable business in beef and dairy cattle can be 
developed, there will naturally ci me about other businesses 
supplementary to these, as for cxamjile, in hides, horns, 
tallow, glue. lanl. candles, etc. 

The values of lands would increase, because of demand 
for [lasturage. and of increased crops made by the full use of 
stable and cow lot manure. Gil mills could be more profit¬ 
ably operated, liecause of the l)etter and nearer markets for 
their pnulucts in hulls and meal. 

The agricultural exiwriment stations of the various cotton 
growing and some other States, have very full <lata in the 
sha))e of bulletins relating to the digestibility of hulls and 
meal, and to the expsrimental and theoretical values of these 
for fattening beef and for the production of milk and butter. 
These arc sent free to any <me who may wish to pursue the 
subject in detail. 

In the apfiendix i.f this hook may be found some tables 
and other liirrature on this subject, which have Iieen com- 
pileil from these and other sources. 
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Splenetic or Texas Fever. 

Without undertaking to enter into any general discussion 
of diseases of cattle, it would seem desirable to call attenti >1 
to Texas fever, with a synoi>sis of the government regula¬ 
tions in the matter of quarantine against this disease. 

In shipping cattle from the Southern States to Northern 
markets, across the quarantine line, all quarantine regula¬ 
tions must Ije c(jmplied with, I'his quarantine line runs 
across the entire United States, reaching at some points well 
to the southward, and at others far to the north. The map 
in the l>ack of this l)ook shows, approximately, the present 
location of this line. The location of the line is freriuently 
changed, and hence this map must not l)c relied uixm to rep¬ 
resent the exact line at all times. The llniied States Bureau 
of .-Knimal Industry issues new maps from time to time, to¬ 
gether with btilletins, containing revisetl rules for the trans¬ 
portation of cattle north across the line. 

The present rules allow cattle to l)e ship|jed North across 
the line only for inune<liate slaughter, and even th:n only 
under certain regulations, about as follows: 

.Ml cars or boats carrying such cattle shall liear printed, 
placards with letters t^ inches high, stating that the cars or 
ijoats contain Southern cattle. .Ml comlucti rs’ way bills, 
etc., must have the same infi>rmation ]>lainly stam|>ed across 
the face. No boat carrying Southern cattle shall receive on 
IsKird any other cattle at the .same time. 

.No b«jat shall receive cattle to transjtort North across the 
line to any iK>int not provided with pro}>er ijcns, etc., to 
receive them without having to pass over a public highway, 
unless permission f»)r same is given by the k>cal authorities. 

.Ml cars and boats used for transuortation, after unloading 
mu.st be cleane<l and disinfected with lime and carbtjlic acid. 

When cattle are unloaded to lie fed or watered in transit, 
they must l>e put in pens or yards set apart for infected 
cattle. No other cattle are to be admitted to thes? pens while 
so occupied. Pens are tit he cleaned and disinfected with 
lime and carbolic acid, after the cattle have been moveil. “Wie 
removeil litter and manure is also to be disinfected. 
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fertilisers. 

Before agriculture became anything of a science in the 
Southern United Slates, the cotton crop was infinitely 
less important than at the present day. The Agricultu¬ 
ral Department of the National Government knew noth¬ 
ing of the subject of cotton culture, and the separate 
States had not then established experiment stations. 

Nothing was known in. a general and systematic way of 
the theory of cotton planting. Each planter proceeded ac¬ 
cording to individual ideas, based on personal experience. 
Fertilizing cotton w..s done in a desultory way, with the 
natural materials at hand, principally stable manure. As 
this material was entirely inadequate to the requirements, 
and as commercial fertilizers were then unknown, the cot¬ 
ton plant was never sufficiently nourished. In about 
1850, Peruvian guano was first brought to notice as a fer¬ 
tilizer. This is a natural guano, formed by the deposits 
of birds on South American Islands. It was at that time 
enormously expensiv compared with the present intrin¬ 
sic value of fertilizers. It was soon discovered that the 
use of this guano increased the yield of cotton about 100 
per cent., and, as the price of cotton was then relatively 
high, its use was attended with gteat profit, and it at¬ 
tained extensive popularity for all other agriculture, as 
well as for cotton planting. This soon exhausted the 
world’s available supply, and chemists began to experi¬ 
ment with a view of producing substitutes. They dis¬ 
covered that phosphoric acid was the principal ingredient 
in this manure. At the same time it was experimentally 
discovered in the course of scientific investigation on the 
farm, that phosphoric acid was the principal requirement 
of the cotton plant; but it was also found that there were 
necessary to the pro'ier nouririiment of the cotton plant, 
nitrogen and potash; hence there was soon developed an 
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immense industry in producing what was first called "ar¬ 
tificial fertilizers,” all embracing in a more or less empiri¬ 
cal proportion, these three ingredients. 

Of late years, this subject has lieen reduced to a mathe¬ 
matical basis, and the approximate amount of each ingre¬ 
dient neces.sary in f!ie production of the cotton plant has 
been accurately tabulated. The method of discovering 
these chemicals is obviously (i) to determine what chem¬ 
icals are contained in the plant itself;f2) from what source 
these chemicals may be derived, that is: whether from air. 
moisture or earth; .,i,d, since air and moisture, as well 
as some other properties in the earth are supplied by na¬ 
ture; (31 to determire what earth constituents are lacking 
in certain localities. The determination of the first mat¬ 
ter is of universal a| plication; the .second depends upon 
local conditions, while the third is a matter principally for 
intelligent rleduction. 
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Table XVI. exhibits the respective amounts of phos¬ 
phoric acid, nitrogen and potash comained in the several 
parts of 10,000 cotton plants which produced 300 pounds 
of lint cotton per acre, which may be taken as a fair aver¬ 
age crop, in the Southeastern United States. This bears 
no exact ratio to tl.c amount of these chemicals which 
should be added to the soil in any particular locality, from 
the fact that nitrogen is largely denved from the air, and 
that the other elements are contained in a greater or less 
degree in all soils. Furthermore, the application of any 
given amount of these chemicals to any particular soil, 
is no guarantee that the cotton plant will take them up 
from that soil in any prejudged proportion. The table 
is valuable, however, as a basis, and also as exhibiting 
the amount of fertilizers consumed by each particular di¬ 
vision of the plant. It exhibits, for instance, that lint 
cotton, the principal commercial article for which the 
plant is grown, actually removes from the soil only 3 per 
cent, of the total amount required by the plant. The 
seed, which is also in most localities a commercial pro¬ 
duct, removes 35 per cent. This shows that it is neces¬ 
sary in estimating ti e commercial value of the seed to take 
into account the money value of the fertilizing chemi¬ 
cals which it carries with it. It also prompts the inquiry, 
as to what portion of this seed actually covers its com¬ 
mercial value, and whether that particular portion in¬ 
volves any of the fertilizing chemicals. The principal 
value of seed to commerce is in its oil. which chemical an¬ 
alysis shows does not contain the fertilizing chemicals. 
It therefore follows, that in the economy of cotton plant¬ 
ing. if seed is removed from the soil, arrangements should 
be made to return the fertilizing elements thereof. It 
transpires that in the manufacture of cotton seed oil, the 
fertilizing Residue is preserved in cotton seed m“al. and is 
made available for return to the farm. Its principal value 
is in its nitrogen; and, as will be hereafter shown, its most 
economical consumption as a fertilizer is in connection with 
pther ingredients, supplying the other two requisite constitv- 
^J^ts for fertilizers. 
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TABLE XV^II. 

AMOUNT OF FERTILIZING ELEMENTS NECES¬ 
SARY TO BE SUPPLIED TO AVERAGE SOIL IN 
SOUTHEASTERN UNITED STATES FOR PRO¬ 
DUCTION OF EACH 300 POUNDS OF LINT 
COTTON PER ACRE. 

Pounds per acre 


Phosphoric acid (P 2 O 5).50 

Nitrogen (N).20 

Potash (K 2 O).15 


Rotation and DIveraifIcation of Crops. 

Farming is a business having many different phases, cap¬ 
able of correllation, each with all the others. In most prac¬ 
tice, the rotation of crops complementary to each other, the 
production of crops and live stock in a way to make them 
complementary' to each other, and even of bringing the farm 
in its crop and live stock products into co-relation with the 
local manufacturing conditions are neglected.* 

While cotton may be successfully grown indefinitely on 
the same piece of land, this is only possible by the annual 
application of some form of fertilizer. In order to make the 
best and cheapest restoration of the land there should be 
rotation of the cotton with grain, considerable stock with 
pasturage and leguminous crops. 

In the ordinary use of commercial fertilizers on land for 
cottcm, the phosphoric acid tends to accumulate in the soil, 
while the nitrogen tends to diminish. 

A grain crop following a cotton crop utilizes plant food 
in the soil to best advantage: (i) It makes pasture, (2) it 
fills in with a good crop what would otherwise be a gap in 
the rotation. 


• See Cotton Mill, ronaeretol f'eatua, Cfeoa xv. -Fuia aad raetory.' 
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Ccjwjjeas and clover draw nitrogen from th: air, storing 
it on an average lo per cent, in the root.s, 40 per cent, in the 
stems and leave.s, and 50 per cent, in the [leas. The pei hulls 
contain practically no nitrogen. When a pea crop is rai-ed, 
the mo.st value is obtained: (i) By cutting the crop for hay, 
feeding it to cattle and other stock and returning the stock 
manure to the land, cr by pasturing stock on it; (2) by turn¬ 
ing the whole crop under. If the peas ere picked c:ff and tlie 
])lant turned under, alKmt half the nitrogen value of the crop 
is given to the land. 

If the crop is mowed and cured f(,r hay. and the roots an.l 
residual stems and leaves plowed under, about 25 per cent, 
of the nitrogen value of the crop is rettirned to the land. 

Many farmers have an idea that nitrogen taken from the 
air is stored by leguminous crops in the njots, and that 
the crop may Ite cut and cured for ft rage without sacrifice 
of the nitrogen value of the crop to the land. This is an 
error. Leguminous crops furnish nitntgen ;o the soil very 
much cheaper than it can be procured in any other way. It 
is practically the only way a cotton farmer can afford to put 
on enough nitrogen to make profitable crops and kee|) up hit 
land. Most farmers know this, but don’t prac ice it. Whe i 
the practice does beerme general, a revi lution in the produc¬ 
tion of cotton will have been accomplished. 

Soil Requirements. 

Table XVTI. exhibits from experimental data, the 
actual amounts of fertilizing chemicals which should he 
applied to the soils above alluded to, for the maximum re¬ 
sults in the production of the afore-mentioned 300 pounds 
of lint per acre. 

This table is based on a soil which, from its nature, 
could not pr^tably yield more than the above amount. 
The table, however, may be used in the same proportions 
for soils more productive than this. Just the maximum 
yield of lint cotton, which it may be profitable to force 
from a given area, mvst be determined by actual experi- 
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meiu on the partictdiir soil in question. H it is found 
that double the sta'eil yield can he profitably forCvd, then 
the quantities shown in ’I'ahle X\’ll. must be doubled to 
produce that yield at the ininimun'. cost. Ilut even the 
use of this table must be tempered with judgment, as to 
the general character of the soil, both chemically anil 
physically. It ha^ been found by experiment that the 
three ingredients, 'i> pnxluce the best results, must be ap¬ 
plied in a mixture with projier proportions of each. Any 
one of the three may lie of liencfit to the cotton plant if 
applied separately, hut the three applied as a mi.xture will 
produce a result greater than the sum of the results from 
each of the three applied sejMirately. 

Having determined that certain amounts of phosphoric 
acid, nitrogen and potash are essential in the complete 
cotton fertilizer, the iiuestion arises as to the best sources 
from which they may be procured. This (|uestion is 
easily answered in the I'nited States by the various com¬ 
peting fertilizer ma lufacturers, all of whom manufacture 
in available forms, fertilizers containing the iogredieets in 
proper pro|K)rtions. I’nder the care exercised by Stats 
boards of control, and agricultural stations, the farmer can¬ 
not go far wrong in accepting the commercial fertilizers 
offered tor sale in his own .State. It may lie well, however, 
to call attention to the fact that there i- some differcce in 
the agricultural value of the fertilizing chemicals, due to ths 
source from which they are deriveil. The analyses as pult- 
lished anil branded on the .sacks are always careful to differ¬ 
entiate the soluble from insoluble phosphoric aciil, so that i t 
this respect, it is easy to .select the liest. .Ml forms of nitro¬ 
gen in commercial fertilizers are soluble, and he ice no differ¬ 
ence has been siiecified in the standard analysis. But there 
are differences in the rapidity of solution, among the various 
forms in which nitrogen is supplied. For this reason, it is 
important for the farmer to ascertain what form of nitrogen 
he is buying. Frir examtile. the nitrogen from nitrate of 
soda is so quickly soluble that it leaches away bef ore the 
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cotton plant can utilize it all. This is a valuable form of 
nitrogen for scmie plants, such as early vegetables, where 
quick growth is desirable, but is not recommended for cotton. 
Sulphate of ammonia and dried blood are good sources of 
nitrogen, though some think not so good as cotton seed meal, 
which is less readily soluble, and hence is good to give out 
the nitrogen as the growing plant requires it. Tankage is 
variable in composition, and solubility, but is apt to be too 
slow of solution. 
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TABLE XVIII. 

COMMERCIAL SOURCE OF THE FERTILIZING 
CHEMICALS, SHOWING AVERAGE PER CENT. 
OF ACTIVE PRINCIPLE IN E.\CH. 



Phoiptierle 
Add pdretnL 

NlirogM 

pwdMl. 

Poluh 

pdr«mt 

EsmIwIirI 

Awsdi 

SWMlri. 

Acid Phosphate . . . 

15.00 




Boneblack. 

18.00 




Sulphate Ammonia . 




24.89 

Nitrate Soda .... 


>5 75 


19.1a 

Cotton Seed Meal . . 

2-75 

7.00 

‘•75 

850 

Cotton Seed .... 

1.30 

2.50 

I 20 

304 

Stable Manure . . . 

•25 

50 

•50 

.61 

Cotton Hull Ashes . 

0.00 


22.50 


Wood Ashes .... 

*•75 


6 00 


Muriate Potash . . . 



50.00 


Sulphate Potash . . 



50.00 


Kainit. 



12.00 



Table XVIII. exhibits these sources, together with the per 
centage possessed by each. The manner of building up 
a fertilizer in any given ratio may be easily computed from 
this table by selecting the most available sources in any 
particular locality. The following examples will exhibit 
more clearly the utility of this table. 
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rtsklttg FertiUzen. 

To produce a hniUzer containing in a given gross 
weight; 

Phosphoric acid.50 ll)S. 

Nitrogen.20 lbs 

Potash.15 lbs. 

KX.AMr J.E i 

■Acid ))luisphate.333 ll)s. (x. •15=50 lbs.) 

Sul])hate ammonia .y8 ll)s. (.\. 20.50=20 lbs.) 

Muriate potash.30 lbs. (x. .50::---15 lbs.) 


Weight of mixture.461 lbs. 

Entire mixture would analyze: 

Phosphoric acid.11.8 per cent 

Nitrogen (e(|uivalent ammonia 5.2). 4.3 p;r cent 

Potash.3.3 per cent 

EXAMPLE 2 

.Acid phosphate.281 lbs 

Cotton seed meal.286 lbs 

Kainit . <)7 


Weight of mixture.. (^4 lb* 

Entire mixture would analyze: 

Phosphoric acid.7.5 per cent 

Nitrogen {etpiivalent ammonia 3.6).3.0 per cent 

Potash_^. 2-3 psi" 
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Transportation of Fertilizers. 

It vyill readily be i-een from these examples how an in¬ 
finite nnmber of changes may be made, with the com¬ 
mercial sources named to pn tiuce any desired ratio of 
fertilizing chemicals. In computing tiie ultimate cost of 
any mixture, the cost of transportation from market to 
farm assumes consitlcrable importance. It will be seen 
that in Example t, the .required amount of fertilizing 
chemicals is contained in a mixture weighing gOt pounds, 
while in example 2 a smaller result retpiires a mixture 
weighing 664 pound^•. nearly 50 jier cent, heavier. 'I'here 
fore, if the transportr.tion per pound were the same iti 
each case, that part of the cost would be 50 per cent, 
greater in one case than in the other. It follows in gen¬ 
eral. that where tran.sportation is of any consequence, the 
fertilizers having higliest percentage of ingredients are 
most desirable. 

Table XVIIJ., while giving the commercial sources of 
fertilizing chemicals does not fully indicate the sources 
in nature from which these commercial articles originate. 
It may be of value to briefly refer to .some of these ori¬ 
ginal sources. 

Acid phosphate is commonly derived from fossilized 
rock, found in many jilaces on the sea-coast and some¬ 
times in the interior, ct places supposed to have been orig¬ 
inally covered by the ocean. 1 his 1 ock is believed to be 
the petrified remains of fishes and other marine animals. 
This rock is mined, dried and grouinl into fine (towder. 
and treated with sulphuric acid, which renders the phos¬ 
phoric acid soluble. 

There are other sources ol i)hosi>horic acid, .such as 
Thomas slag (50 per cent, available) and bore meal (20 per 
cent, available). It has been abundantly jiroved by experi¬ 
ment that phosphoric acid, to benefit a cotton p'ant, must 
be soluble, so that the plant may avail itself of the total 
amount applied each season. There is current in some 
localities, a popular idea that the less soluble forms are valu- 
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able for their lasting qualities in making the ground perma¬ 
nently rich; but such supposition is not sustained by the 
facts, from a commercial point of view. 

Nitrate of soda is a natural product, mined in some parts 
of South America. 

Cotton seed meal'is a by-product in the manufacture 
of oil from cotton seed. 

Kainit is a natural product mined in Germany. 

The names of other items in the table mostly suggest 
their origin. 

While the value of fertilizing the cotton plant is an ac¬ 
knowledged axiom, it must not be forgotten that the ul¬ 
timate value depends upon moisture, natural or artificial. It 
is impossible for any plant to assimilate any fertilizer in the 
solid state, and hence it is essential (i) that the fertilizer 
should be soluble, either in water or by action of plant roots 
in pr^ce of moisture, (2) that there should be moisture 
sufficient for their solution, (3) that this moisture should 
not be so abundant as to wash the fertilizers out of the 
reach of the plants. 

With the proper understanding of the subject, excellent 
results in making fertilizers may be attained on the farm, 
without the use of any machinery whatever. From Table 
XVIII. may be selected a list of materials which are the 
cheapest or most available for the locality. From the analy¬ 
sis it is easy to compute the quantities required to produce a 
fertilizer of any desired composition. These may be thor- 
CHighly mixed by weighing out the ingredients and scattering 
them in thin layers, one after another in a bin on the floor, 
and then mixing them all together with a hoe or rake. 

There is generally a considerable saving to the farmer in 
thus mixing his own fertilizers. He would save the profit of 
the fertilizer factory, and in most cases the profits of middle- 
saw something in freight and hauling. At first 
sight it fflighrseem that the items of transportation would 
be the samUi whether the materials were bought separately or 
bought ready nuxed; but there are several causes which con- 
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tritiute to making a difference. In the first place, the average 
commercial fertilizer is in dilute form. The average analysis 
is approximately: 


Per cent. Pounds jjer ton 


Phosphoric acid. y 180 

Ammonia (from nitrogen). 3 60 

I’otash . j 40 

Total weight of active princi^de.. 14 .^83 


There is no serious fault to he found with this analysis, 
from the standpoint of plant-fotKl. The best re.-ults in fee 1- 
ing plants, (as well as animals), obtain when the actual 
nutritive ingredients are in dilute fonn. hut it is highly 
wasteful to pay for freighting and hauling 2,000 |H)unds, to 
get 280 jxninds of plant fcKid. If it were praclicihle for the 
farmer tt) obtain the 280 pounds in a pure state, he could 
dilute it with dirt up to 2.C00 pcmnds and have a fertilizer 
equally as good as liefore, and at the same time save 86 per 
cent, of the cost of transiwrtation. Put the cost per ])ound 
of the chemicals is somewhat greater, the more concentra.cd 
the form, and hence the particular fi rm in which to buy 
them, is a matter to lie considered in each case on th? basi.s of 
the current market values and the c< 3 St of transortation. 

Most farms in the cotton-growing area are able to obtain 
cotton seed meal from Iccal oil mills, and would thm use that 
as a cheap source of ammonia. The use of cattle manure in 
connection with other ingredie.its, helps in keeping down the 
cost. 

If systematic attention is paid to saving cattle manure, 
especially in cases where cattle raising is made part of the 
farm programme, there can be almost enough nitrogen pro¬ 
duced at hmne to make all fertilizers. As this is the most 
expensive item in fertilizers, it is highly important to arrange 
the whole farming system with reference to thi.s' point. 

The manner of collecting and preserving cattle manure 
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deserves some consideration. When cattle are fed in open 
fields, the manure can be most cheaply utilized by trans¬ 
ferring the cattle, and cultivating the land. If cattle are fed 
in pens, the manure should he piled into compact masses, and 
kept moist. The less contact it has with air. the better. The 
use of cut straw and other litter helps absorb and preserve 
the liquid manure. If the animals lie on the manure or 
trample it down, it serves the same good puqjose as other¬ 
wise compacting it. But in such cases, the manure should 
l)e utilized as soon as the animals are removed, or it would 
become dry and otherwise deteriorate. 

The mi.\ing of acid phosphate with stable manure serves 
the double purpose of preserving its qualities, and of making 
a pnqier fertilizer, .-\bout 2 pounds of acid phosphate iier 
day per head of cattle is a goixl rough rule. In making any 
kind of home mixture, the combinatitm of lime or ashes with 
acid plK>sphate should tie avoided. This would te id to make 
the phosphoric acid insoluble. 

The analysis of most commercial fertilizers contains the 
item ‘'ammonia," while .some contain the item ‘‘nitrc^en" 
instead. .Vinnumia is composed of nitrogen 14 jiounds, 
hydrogen. 3 jmunds. It is ea.sy in all computations to con¬ 
vert one to the other by the use of this proportion. Nitrogen 
is the element that costs money. The hydrogen is derived 
from water. A fertilizer said to contain 3 per cent, am¬ 
monia. may alsti lie said to contain ( fourteen-seventeenths of 
3) J.48 [ler cent, nitrogen, and vice versa. 

To produce a fertilizer having any given analysis, say: 

Per cent. Pounds per ton 

Phosphoric aci<l. 9 180 

.A.mmunia. 3 60 

Pottwh . 2 40 


A variety of mixtures might be made, as per examples 
given below, using the analysis given in Table XVIII. 

The number, of pounds of each ingredient is found by 
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dividing the amount of chemical required by the percentage 
composition of the ingredient. 

If 180 pounds phosphoric acid is required, and the phos¬ 
phate contains 15 per cent., the amount of phosphate re¬ 
quired is i8o-i-.i5=i.zoo pounds. 

EX.^MPLE I. 


Acid phosphate (18CH-.15).1.200 lbs 

Cotton seed meal tfio-f-.oSso). 700 lbs 

Muriate [wtash (40-r-.50). 80 lbs 

Adulterant. 20 lbs 


2.000 lbs 

This table does not give exactly correct results for the 
reason that cotton seed meal contains (besides ammonia) 
small amounts of phosphoric acid and potash, which for sim¬ 
plicity have in this case been neglected. 

The adulterant might he omitted, in which case the analy¬ 
sis would run higher in all the items. 

EXAMPLE II. 


Acid phosphate (180-4-. 15) .t,20o lbs 

Sulphate ammonia (60-H.2489). 240 lbs 

Kainit (40-4-. 12). 333 lbs 

Adulterant. 227 lbs 


2.000 lbs 
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EXAMPLE III. 


Acid phosphate (180-J-.15).1,200 lbs 

Sulphate ammonia (60-7-.2489). 240 lbs 

Muriate potash (40-^. 50). 8o lbs 

Adulterant . 480 lbs 


2,003 lbs 


A ]X)pular and clieap inixtur: is 

Acid phospiliate. 

Cotton seed meat. 

Kainit . 


2000 pounds 


1200 iK)unds 
600 pounds 
200 inmnds 


According to the analysis in Table XVIII. the contents of 
the mixture would t)e; 


Phosphoric acid. 9.80 i>er cent 

Ammonia . 2.55 i)er cent 

Potash . 1.75 jjer cent 

All such mixtures as the above, whether home made or 

from fertilizer factory, are generally knt>wn as “manipulated 
fertilizer.” or as “ammoniated fertilizer.” 

Commercial Value. 

Most of the State governments issue bulletins, from time 
to time, giving the market value of the fertilizing chemicals, 
as calculated from the market value of the usual crude 
materials ccmtaining them. Thus if an acid phosphate is 
sold in the mli'ket at $12.00 per ton, and analysis shows it 
to contain 15 per cent, available phosphoric acid, there would 
be 300 pounds phosphoric acid sold for $12.00, which would 
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make a valuation of phosphoric acid, in that shape, four 
cents per pound. 

The average values assigned to these chemicals are about 
as follows: 


Phosphoric acid. 4c per jiimnd 

Nitrogen (equivalent to ammonia, loc)... f2C per pound 
Potash. 4c tier pound 


.\t these jirices, the last mentioned mixture would contain 
chemicals of the following value: 


Phosphoric acid. 196 lbs.(ri'4c.$ 7.84 

Nitrogen, 51 lbs.(rt)i2c. 6.12 

Potash. 35 lbs.(r<4c. 1.40 


Total value. $15-36 


By referring to the bulletin valuations, .uid examining the 
.analysis of any fertilizer, it is easy to calculate the cost of 
the actual ingredients, and thus determine whether it would 
]>ay better to purchase the ready mixed fertilizer at the price 
asked, or mix an e(|uivalent at home. 

The “commercial value" must not be too implicitly relied 
upon as an absolute guide. It should be treateil as giving in¬ 
formation as to relative values of different fertilizers offered 
for sale. The “agricultural value” is, of course, the final 
test, and this must of necessity be determined by actual ex¬ 
periments with any given fertilizer for a given crop (yti a 
given piece of land. Even these experiments are subject to 
some variation, due to variations in the rainfall and other 
weather conditions. 

Mlxlag PartniMrs at OU Mills. 

Cotton seed meal forms an acceptable ingredient 01 mixed 
fertilizers, and it is, therefore, logical that the oil mill should 
undertake the mixing of fertilizers as an adjunct to, the 
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business, and it has been widely and profitably done. The 
cotton seed meal may be delivered in bulk by conveyors to 
the mixing room, thus saving the exjiense of sacking. 

The mixing machine may be very simple and inexpensive. 
It has even b«n profitably done by hand, using a hand screen 
for sifting out the lumps. 

A go(Kl form of mi.xer is shown in Figure 124. 

Fertilizer nixer. Fig. 134—Lettering. 

—Hopper to receive tlie ingredients. 

B. —Elevator belt or chain. 

C. —Elevator cups. 

D. —Pulley in elevator head. 

E. —Pulley in elevator Iwwit. 

F. —Material going into mixer. 

G. —Ril)S of revolving reel. 

H. —Driving gears. 

J. —Rolls to crush lumps. 

K. —Knives to scra])e rolls. 

L. —Conveyor to take mi.xed fertilizer. 

M. —S|Kntts to hold lags. 

N. —Gates to admit the fertilizer to either spout as desired. 


Process. 

Have adjacent to the feeding hopper two shallow bins, say 
10 feet square and 2 feet deep. Each bin will hold about five 
tons. Weigh the ingredients into one of the bins, one or two 
hundred pounds at a time, according to the formula decided 
uptm, making successive layers of each material. When bin 
is full, shovel the materials out (cutting from top to bottom 
of layers) into hopper of the machine. 

Elevator delivers the material into revolving reel, which 
further mixes iSfid screens it. 

The uniformly fine mixture is hoppered to the conveyor, 
which carries it to the baggpng spout. 

The lumpy materials which will not pass through the 
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meshes or perforations, roll out the lower end of screen, and 
are ground between the rolls, and delivered to the conveyor. 

While one bin is being worked out, the other is being 
weighed full. 

These machines will handle two to four tons of fertilizer 
per hour, according to size of machine, and according to 
character of the ingredients used. The reel should run 
about 20 to 30 revolutions i)er minute. Generally, all of 
the ingredients are dry, and are ground fine when received. 
Kainit is the most troublesome of the ordinary ingredients 
used. It absorbs moisture from the atmosphere, and be¬ 
comes lumpy in damp weather. 

There are other mixing machines, which are designed to 
do more or less grinding while mixing. 

The important <lifference between mixing fertilizers on 
the farm for home use, and mixing them in the mill for sale 
is that in the latter case, the laws require certain guaranteed 
analysis, or they fix a minimum |)ercentage of phosphtric 
acid, ammonia and ixitash. The actual analysis as guaran- 
tee<l by the mill must l)e branded on each sack sold. These 
sacks are occasionally sampled and analyzed, wherever 
found, by the State insi)ector. Therefore, it is important 
that all fertilizer plants should frequently analyze the 
materials they buy and the gootls they sell. 



CHAPTER XVI. 


ttbc manufacture of fertilisera. 

The foregoing chapter dealt with the manipulation of 
certain fertilizer ingredients into definite mixtures, contain¬ 
ing known proprmtions of the fertilizing chemicals. This 
pre-supposes the existence of these ingredients. The 
present chapter will discuss the production of some of these 
ingredients from natural sources of supply. 

Raw riaterials. 

Table XVIII. has shown .s<ime of tlie usual sources from 
which fertilizer factories secure their raw materials. Nitro¬ 
gen (or ammonia) is usually taken from cotton seed meal, 
nitrate of soda, sulphate of ammonia, dried blo<id, or tank¬ 
age and fish scrap. 

Cotton seed meal is on the market as such. It contains 
about 7 per cent, nitrogen. Nitrate of s<Kla comes from the 
nitrate mines of Chili. It is concentrated l)efore shipment, 
and is about 96 per cent, pure nitrate, equivalent to 16 per 
cent, nitrc^fen. 

Sulphate of ammonia is a by-product from gas works. It 
contains about 20 per cent, nitrogen. 

Dried bkx)d is obtained from slaughter houses. It con¬ 
tains about 12 i)er cent, nitrogen (varying from 8 to 16 per 
cent.). 

Tankage is obtained from slaughter houses. It is variable 
in composition, consisting of all kinds of waste bones, meat 
and other offal. It contains about 5 per cent, nitrogen. 

Fish scrap is the residue from menhaden fish, when they 
have been pressed for oil. It contains about 8 per cent, 
nitrogen. 

Potash is mostly the product of German mines, generally 
in the form of sulphate or muriate. Kainit contains about 
12 per cent, potash in the form of sulphate. Sylvinit is a 
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mixture of sulphate and muriate, and contains about 14 per 
cent potash. 

There are some concentrated forms of muriate and sul¬ 
phate on the market, containing as much as 50 per cent, 
potash. 

The fertilizer factories of the United States do not under¬ 
take to manufacture nitrogenous or potassic chemicals, but 
accept them as raw materials as they apjiear on the markets. 
.All of the materials mentioned are soluble, ?nd thus avail¬ 
able as plant-food. Phosphoric acid, however, occurs in 
quantity only in an insoluble state. Fertilizer factories 
undertake to convert these raw materials into products con¬ 
taining phos])horic acid in a condition that mav be taken up 
by plant life. 

Phosphoric Acid. 

Phosphoric acid is, generally referred Kj as {i) insoluble 
(that is, insoluble in water and aininoniuin citrate, thougli 
soluble in strong acids), (.>) .soluble (that is, soluble in 
water), (3) reverted, which is soluble, in animomum cit¬ 
rate. The insoluble is of nr> use to plant life. The soluble is 
of immediate use; the moi.sture in the soil dissolves it and 
carries it to the rcKrts of the plants. The rei'ertetl is not solu¬ 
ble in water (it is soluble in ammonium citrate), but mav 
iievertheless lie taken up by the roots of plants when thev find 
it. Thus the two last forms are useful, and are generally 
referred to together as “available.” The “available” is all 
that is of value to the fanner. 

Soluble phosiihoric acid may be made from raw bones, 
containing about 20 to 25 per cent, total (soluble and in¬ 
soluble). of which 5 per cent, is available, or from bone 
black containing 35 per cent, insoluble. But the common 
source of supply is phosphate rock. This is mined in South 
Carolira. cont^ing 25 to 30 per cent, phosphoric acid; 
in Florida, as land rock phosphate, containing 30 to 35 per 
cent., or as peMe phosphate, containing 25 to 30; and in 
Tennessee, containing about 35 per cent. 
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Fertilizer factories receive this nek in bulk in cars, and 
grind it into fine powder, and treat it with strong sulphuric 
acid, thus converting the phosphoric acid into the available 
form, the product being known as acid phosphate, and somt 
times as suiier-phosphate, containing aljout 15 |)er cent, 
available phosphoric acid. The gr<aind rock is treated with 
its own weight of sulphuric acid, so that rock containing 30 
per cent, would produce a mixture containing only 15 iier 
cent.—omitting a small allowance for evai>oration. 

Sulphuric Acid. 

For the manufacture of acid ph(;si)hates, large <]uantities 
of sulphuric acid are retjuired. Most of it is water. ui>on 
which it is ufiecoiifHiiical to pay freights. It is also danger¬ 
ous to ship. Therefore most fertilizer companies manufac¬ 
ture sulphuric acid. 

Figure 125 is a general view of a complete fertilizer plant, 
showing the sulphuric acid chamber on the left. Figure 126 
is a plan and sectional elevation of the acid chamber. On the 
left, is the furnace for burning the sulphur or pyrites. The 
gases jjass through one of the towers into the leaden cham¬ 
bers, where they are mostly condeased, the remaining gases 
being led to and reclaimed in the other tower. 

Sulphuric acid may be made from sulphur or froat pyrites. 

The most profitable material from which to make it must 
be determined from their respective market prices. 

Nearly all of the sulphur is imported from Sicily. Large 
quantities of pyrites are imported from Spain and Portugal; 
but it is also largely mined in the United States. There are 
known good mines in the Unitetl States (both sulphur and 
pyrites) which are not available because of cost of mining or 
transportation. 

Nearly all sulphuric acid chambers, running in connection 
with fertilizer factories have their furnaces arranged for 
burning pyrites. Some of them have furnaces, for sulphur 
also, so that they may change from one to the other to suit 
market changes. 



430 


THE MANUFACTURE OF FERTILIZERS. 


The process of making acid is substantially the same, 
whether burning sulphur or pyrites, the principal difference 
being in the construction of the furnaces. The sulphur or 
pyrites is burned in a suitable furnace. The resulting gases, 
mostly sul])hurous acid gas. pass over heated pots of nitrate 
of soda, which give off nitrous gases. These gases min'gle 
and pass through the Glover tower into large lead chambers, 
into which jets of steam are admitted. There are two, and 
sometimes three, lead chambers, into which the gases suc¬ 
cessively pass. The first chamber condenses and catches the 
strongest acid, the ones farthest away make the weakest. 
The uncowlensed gases .ire conducted back near the starting 
point to Gay-Lussac t<jwer, where the nitrous gases are 
partly reclaimed, and the remainder escape. 

The chemical reactions taking place in the manufacture of 
sulphuric acid are complicated. 

The result accimiplished is that sul))hur fumes in the 
presence of nitrotis fumes and steam, all under proper condi¬ 
tions. produce .sulj)huric acid, which condenses into liquid 
form. The gases which do not ci mdense in the lead cham- 
liers consist mostly of nitrous fumes. These gases are 
passed to and uii the Gay-Lussac tower from the bottom, 
while strong cool sulphuric acid (6o degrees Baume') is 
run down from the top. This sulphuric acid absorbs the 
nitrous gases and saves them for further use. They are 
separated from the acid by being run down the Glover 
tower, through which the hot sulphur fumes are passing up 
from the furnaces. 

This ctmtact helps in the production of more sulphuric 
acid, and makes a complete cycle, in which the nitrous gases 
are used over and over, without being intentionally con¬ 
sumed. In practice, however, a small amount of the gases 
are actually condensed with the sulphuric acid, and some 
escapes into tke air. so that it is necessary to constantly 
supply fresh nitre, in iiots in the furnaces. 

^^jfc^dinary plant for the production of 20 to 2$ tons of 
acid per day of 34 hours, would have about 




Fig, 126. Plan and Section Sulphuric Acid Chamber. 
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150,000 cubic feet of lead chambers, say 30 feet wide, 20 feet 
high, 250 feet long. This is about 7,500 cubic feet of cham¬ 
ber per ton capacity (in 24 hours) of sulphuric acid. This 
is* the lowest allowable limit for good working, and more 
chamber space would work better. There would be one 
Glover tower about 9 feet square and 30 feet high, say 2,433 
cubic feet, or 120 cubic feet jier ton capacity of sulphunc 
acid. There would be one or two Gay-Lussac towers with 
total space of about 1.500 cubic feet or 75 cubic feet per ton 
capacity of acid. If it is in one tower, it might be 7 feet 
square and 30 feet high . or if two towers, 5 feet square and 
30 feet high. 

The towers are built of timber, or steel frame, and lined 
first with sheet lead, and then with hard fire bricks, and 
finally packed full of quartz rock, for the purpose of making 
the down-coming acids spread out. and more intimately mix 
with the up-going gases. 

The furnaces would vary according to whether sulphur 
or lump pyrites or fine dust pyrites are used. The cham¬ 
bers are made by soldering together large sheets of lead in 
place. This operation is technically known as “lead-burn¬ 
ing.” The floor of chambers is usually built 4 or 5 feet 
from the ground, to afford opportunity for detection of 
leaks. The walls of the chamliers are built 4 or 5 feet from 
the walls of the building, so that there maj’ be free access to 
every part. 

In some improved forms of chambers, there are cooling 
columns inserted between the successive chambers. These 
pass the gases around lead tubes, through which air is made 
to circulate. This assists the chambers in condensing the 
gases. Sulphuric acid is pumped to the top of the towers, 
and elsewhere by the use of compresed air. Ordinary forms 
of pump would be corroded and soon destroyed by the acid. 
An air compressor forces air into a cast iron drum contain¬ 
ing acid (technically known as an “acid egg”). This forces 
the acid out to the point, desired. The pressure is rdeased 
and more acid admitted, and so on. Sometimes the arrange- 
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merit is automatic, so that the pumping goes on ccntin- 
iiously, without any attention. 

The theoretical comiMisition of pure sulphuric acid is by 
weight as follows: 


Hvdrogen. 

. 2 pates 

Sul])hur. 


t).xvgen. 



98 pans 

t hat is the same thing: 


Sul])hur. 

. 32 

Oxygen. 

. 48 

Water. 

. 18 


98 


In jiractice. liowever, the nearest approach to the above 
composition contains mtire water, as follows: 

Sulphur. 51 


Oxygen. 64 

Water. 96 


214 

According to this last formula, sulphur forms about 25 
per CCTt. of the weight of the strongest acid. The strength 
of acid is generally measured by its specific gravity, as deter¬ 
mined by a hydriimeter. The Baume' hydrometer is the one 
generally in use in this country. The strong acid above men¬ 
tioned has a specific gravity of about 1.82, or 66 degrees 
Baume'. This is known to the trade as “oil of vitriol.” 

The ordinaFf acid, as made in the acid chamber for use in 
making fertilizers, has a specific gravity of 1.5, or 50 degrees 
Baume'. This strength of acid contains 624 jier cent of 
theoretical acid, or about 20 per cent, of sulphur. 
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According to the above calculations, one pound of sulphur 
should produce about 5 pounds of 50 degree acid. Owing 
to the losses in the processes. 43 pounds is good practice. 

An acid chamber having a capacity of 150.000 cubic feet 
would bum in a day of J4 hours about 10.000 pounds of 
sulphur. This would jiroduce about 47.500 pounds of 50 
degree acid, or say 24.tons. The cost of o)>eration would be 
about as follows: 


10.000 lbs sul])hur ic . $ioo.oo 

300 lbs nitrate sikIh (a jc. . 6.00 

tons coal (n, $3.50. 5.25 

Labor (6 men). 6.00 

Superintendence. 3.00 

Insurance and incidentals. 4.00 


Total cost of 24 tons acid. $124.25 

Cost iier ton about $5.20. 


When using pyrites instead of sulphur, the cost may 
generally be reduced. Ordinary .American pyrites contains 
about 42 per cent, of actual sulphur, but only about 40 per 
cent, can be utilized. 

In order to make the same 24 tons of acid, it will require 
the same 10,000 pounds of sulphur, and this requires 25,000 
pounds of pyrites, or say 11 long tons. The cost of opera- 
ticm would be about as follows: 


II long tons pyrites @ $5.00. $5 5*00 

300 lbs. nitrate soda @ 2c. 6.00 

2 tons coal (S; $3.50. 7.00 

Labor (8 men). 8.00 

Superintendence. 3.00 

Insurance and incidentals. 4.50 


Total cost of 24 tons acid.$83,50 

Cost per tCHi about $3.50. 
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The cost of acid chambers of the capacity above men¬ 
tioned is for burning sulphur about $25,000, and for burn¬ 
ing pyrites about $30,000. 

Figure 126 shows plan and elevation of a set of sulphuric 
acid chambers. 

Making Acid Phosphate. 

Fig. 127 shows the general arrangement of machinery 
for grinding phosphate rock and treating it with sulphuric 
acid for the production of the acid phosphate of commerce. 

Fertlllaer Plant, Fig. lay—Lettering. 

A. —Phosphate rock unloaded from cars. 

B. —Rock crusher. 

C. —Elevator. 

D. —Bins for crushed rock. 

E. —Spouts to grinding mills. 

F. —Grinding mills. 

G. —^Conveyor. 

H. —Elevator to ground rock bins. 

J. —Ground rock bins. 

K. —Mixing machine. 

L. —Sulphuric acid tank. 

M. —Car to carrj' away mixed material dumped frmn 
mixing machine. 


Process. 


Rock is crushed small enough for the grinding mills to re¬ 
ceive it. 

Crushed rock is elevated to bins, to be fed to mills. 

Mills grind rock to fine powder. 

The ground rock is stored in bins at top of tower, ready 
for mixing. ^ 


Grcmnd rock is weighed into mixing machine. 

'jpu^uric acid is weighed into mixing machine, about 
SWight as the ground rode. 



Fig. 127. Fertilizer Factory. 
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Mixing machine stirs them intimately together. Heat 
and fumes are generated. 

When mixing is complete, material is dumped into a car 
running on track to the desired spot in the shed, where it 
is automatically dumped. 

Material remains in the dumj) slied and dries until ready 
to be sacked. 

Sacking is accomplislied in a machine similar to the ferti¬ 
lizer mixer. Fig. 124. 

Finished Fertilizers. 

Mixed or “manipulated” fertilizers of any de.-ired formula 
may l)e made according to the process described in the last 
chapter. 

There is another style of mixing that can only lie done 
in a plant where the acid phosphate is actually made. This 
is known as the “wet mix." Instead of waiting for the 
acid phosphate to dry and !« sacked for mixture with the 
potash- and sunmonia-producing chemicals, these chemicals 
are elevate<l to the top of the building into bins near the 
ground rock bins. When the ground rock is um into the 
mixer and treated with suljihuric acid, then the ammonia 
chemicals are added, and finally the potash, and they are all 
mi.xed at once, thus lieing perfectly blended. The product 
is then nin into the car and dumped, as in the case of plain 
acid phosphate. 

In making wet mixtures, nitrate of soda should never be 
used, because in presence of sulphuric acid, nitrc^en es¬ 
capes. Even in dr)- mixing, it is not well to use nitrate of 
soda, because in standing, there is loss of nitrt^n, but all 
other sources of nitrt^en may be freely used. 

Wet mixed fertilizers are much more uniform in analysis 
than the dry nj^ed. 

A fertilizer factorj' of this description of sufficient ca¬ 
pacity use the 24 tons of acid in 24 hmtrs, made by the 
described, would use 24 tons of rock, and 
45 tons of commercial acid phosphate. 
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If the whole prcKluct is turned into ammoniated guano, 
it would make about ;r5 tons. 

The cost of such a fertilizer facte,ry would be about 
$25,000. The whole cost of fertilizer factory and acid 
chamber for burning pyrites would be $60,000 to $75,000. 

The result of the operations of the entire plant for one day 
of 24 hours, making ammoniated fertilizer, would be about 
as follows: 


Sulphuric acid. 24 tons (o $4.50.$108.00 

Phosphate rcKk. 24 t<.>ns (n SC.oo. 144.00 

Cotton seed meal. 22.1 tons (ti $18.00. 405.00 

Kainit, 7i tons $10.00. 75-00 

6 tons coal (n $3.50. 21.00 

Sacks. 6o.oo 

I^abor (20 men). 20.00 

Superintendence. 3.00 

Insurance and sundries. 10.00 


Total cost 75 tons of fertilizer._.$846.00 


This is about $11.30 jwr ton. In the a1x>ve table the sul¬ 
phuric acid is put in at the cost of manufacture, as shown 
in a former table. 

Ammoniated fertilizers u.sually cost the farmer $20 to 
$25 jier ton. The great difference lietween manufacturing 
cost, and the cost to consumer is not by any means all profit 
to the manufacturer. He usually sells to a wholesale dealer, 
who sometimes guarantees to sell the entire output. These 
in turn sell to retail dealers, who sell to the farmer, very 
often on long credit. Thus the apparent profit is divided 
between the manufacturer and at least two middlemen, be-, 
sides being reduced by interest on the long credit, and by 
bad debts. 

C«tt0ii Option. 

Sometimes fertilizers are sold to farmers on what is known 
as the “cotton ootion" nlan. The farmer buvs the fertilizer 
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in the spring, payable the next fall, either at a stated price, 
say $25.00 per ton, or for say 300 pounds of lint cotton, re¬ 
gardless of the price. The farmer has the option. He 
would, of course, pay in cotton instead of money, in case 
the price of cotton should happen to be (on the arranganent 
above stated), less than 8 1-3 cents per pound at the speci¬ 
fied date of settlement. This is in the nature of a specula¬ 
tion ; but it is a safe one for the farmer, and may be made 
safe for the fertilizer man if he fixes the option equivalent 
at such a price that it may he covered by the sale of cotton 
“futures.” 
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Documeiit I. 

Ust of 5ults for Infriagemont and 
Damages Brought by Whitney In 
United States District Court, Sa« 
vannah. Oa. 

Edward Lyons. 1795, non-9utl, 1798. 
VTxr.. Kennedy & Co., 1795. verdict for 
defendant. 

Fred HnUard. 1798. non-suit. 1799. 
McKinney & Co.. 1801, dismlK^ed, 
1S04. 

William Clark. 1801, non-suit, 1803. 
John Morrison. 1801. defendant dead. 
William n>rr.e^. 1801. non-suit. 1$03. 
John Walker, 1801, non-suit. 1804. 
Chas. (lach-'t, 1801. non-suM, 1803. 
Isaiah Carter. 1801. non-suit, 1803. 
Wni. Pew. 1801, verdict for defend¬ 
ant. 

John Davis. 1801, non-HUlt, 1803. 
Sam’l Devereux, 1801, not served. 
Fiolamon Marshall. IHOl, settled. 
Arthur Port. 1801. not served. 

James Moore. 1801. not served. 
Ignatius Few, 1801, not served. 

•Sam'l Higginbotham. 1801, non-suit. 
1803. 

Jonathan Embree. 1801, non-suit, 
1803. 

Henry Kecbler, 1801. non-suit. 1803. 

D. W. Easley. 1801. non-suit, 1803. 
Stlus Grigg. 1801. not found. 

Arthur Fort, 1801, non-suit, 1803. 
Arthur Port and John Powell, 1804, 
decree fur perpetual Injunction, Dec. 
19th. 1800. 

Chas. Gach-Jt. 1«06, verdict for 11,- 
500, May llth, 1808. 

Isaiah Carter. 1808, verdict for 12.- 
000, May lOtb, 1808. 

Wm. Byrnes, 1807, judgment by de¬ 
fault. 1811. 
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Oocuneiit II. 

WHITNEY’S SPIKE QIN 
PATENT, 

CartUM Copy of tho OrlBlnal Potont 
Spocif cation* Iliad In the nitent 
Office by Ell Whitney, t79S-4. 
Thia paper U now on fll* In the 
Unitad 5 tat** Court House, Sevan* 
nah, Oa. 


(NOTE.—Corr«epondtog clauae occurs 
at the end ot this paper.) 


Oocument III. 

THE WHITNEY SUBSTITUTED 
PATENT PAPERS. 

Copy of SpecIfIcatlona filed with the 
Patent Office In iSai. After th* 
Fire. This Purports to bo a Ro* 
production of the Original Papers. 
It Is Printed In Parallel Column, 
so It May be Compared With tho 
Authentic Copy. 

This paper is now on file In tho 
Patent (Mtice at Washington. 

UNITED STATEJS OF AMERICA. 

To all «o whom these DetSers Ratent 
shall come; 

WHEREAS. Ell Whitney, a dtlaen of 
the Untied States, bath alleged that he 
has invented a new and useful Im¬ 
provement In the mode of spinning cos- 
ton. which Improvement he abates has 
not been known or used before hia ap¬ 
plication; hath made oa- h that he does 
verily believe shat he le tne true Inven- 
toi or discoverer of the said Umprove- 
ment; hath paid into the Treasury ot 
the United States the sum uf thirty dol¬ 
lars. delivered a recelps for the same, 
and presented a petition to the Secre¬ 
tary of State, alanltying a desire of ob- 
tslnlna an exclusive property in tbs 
said improvement, and pnaying thak a 
patent may be granted: THESE ARE 
THEREFORE to grant, amordlng IP ' 
law, to the aald Ell Whitney, hie bel». 
admlniatraton or asstgna, flor the tenu 
of fourteen years from the sixth day of 
November last, the full and exclaaivo 
right and liberty ot m aking, construct- 
Ing. using, vending to okbers to he aasd. 
the said improvements; a description 
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OBteiMAL PATENT. SUBSTITUTED PATENT. 

whersot ia Elr«n In the word* of the 
■aid Ell Whitney, hlntaelf. In the sched¬ 
ule hereto annexed, and le made a pert 
of these presents. 

In testimony whereof I have caused 
these Letters to i>e made Patent, and 
the Seal of the Untied States to be 
hereunu afflxed. 

OlVE^f under my hand, at the City it 
Plilladelphia, this fourteenth day Of 
March, in the year of our Lord one 
thou.'tand, seven hundred and ninety- 
four. and of <he Independence of the 
United Siutes of America the dlh- 
teenth. 

(Seal.) 

a. WABHINOTON. 

EDM. RANDOLPH, 
Secretary of State. 

City of Philadelphia, to-wlt: 

I do certify that the foregolnE Le*- 
ters Patent were delivered to me on 
the fourteenth day at March, in the 
year of our Lord one thouaand, seven 
hundred and ninety-four, to be emm- 
Ined; that I have examined the same, 
and find them conformable to law; and 
I do hereby return the same to the Seo- 
retary of State wtthJn Afteen days Prom 
the date aforesaid, to-wlt, on this tottr- 
leenth day of Maroh, In she year atM- 
sald. 

WU. BRADrORO, 

Attorney General of the United Btatas. 

The schedule referred to la these 
tetters patent and makinB pan of the 
same, contalnlasr a descrIptioB in the 
. words of the said Ell Whitney biBMelf , 
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A description of a ne‘v invented cot¬ 
ton fictn, or machine for clcanslrg? and 
separating: cotton from Us seeds.j 

ThU machine may ne descrlb.^d und ir 
live divisions, corresponding to Its five 
principal parts, viz: 1. Frame. 2. The 
Cylinder. 3. The Breast a nrk. 4. The 
Cleaner. 3. The H<>pper. 

1. The frame, by whioh the whole 
work Is supported and kept together, 
ought to be made of we’.l seasoned 
timber, so that it may be firm and 
steady, and never become loose In the 
Joints. .Scantling four Inches by three, 
will ^haps be stuff, .vf as suitable size 
as any. The frame should be of a 
square or parallologramio form, tJhe 
width must answer to the length of 
the cylinder and the height and length 
may be proportioned as rirci'mstances 
sbaU render convenient. 

In the drawing annexed, Fig. 1. U a 
section of the machine. A represents 
the cylinder, B the i>reastwork. C the 
cleaner and D the hopper. 

2. The cylinder is of wood: its form 
la perfectly described by its name, and 
Us dlmenstons may be from six to nine 
Inches diameter, and from two to five 
iaet Id length. Thie cylender-cyleDder la 
plaetd horiaontaJly acrose the frame. In 
aueh maimer aa to give room for the 
clearer on one side of It, end the ‘hopper 
on the cvther aa In Fig. Y. Its height, it 
tile machine la worked by hand should 
he about tibm feet four Inches: other* 

.^artae H may he regulated by conven- 


SUBSTITVTRD PATHNT. 

Of an improvement in the mode of gin¬ 
ning Co:ton. 

A short description of tihe machine 
invented by the subscriber for ginning 
ojtton. 

The principal parts of this machine 
•arc 1st, the frome; 2d, the cylinder; 3d, 
the breastwork; 4th, the clearer and 
5th, the hopper. 

Is:. The frame by which the whole 
work Is supported and kept together. 


is jf a square or paralielogramlc form 
and proportioned to the other parts as 
may be moat convenient. 


2d. The cylinder Is of wood. Its form 
is perfectly described bv Us name, and 
its dimensions may be from six to nine 
inches diameter, and from two to five 
feet In length. The cylinder Is placed 
horizontally across the frame, leaving 
room for the clearer on one side, and 
the hopper on the other. In the eyt* 
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lence. In the cylender Is fixed an Iron 
axis so large as lo turn in the lathe 
without quivering. The axis may pass 
quite through the cylender or conslat 
only of gudgeons, driven with cement 
in each end. There must be a N.'inul- 
der at C, Fig. 3. on each side the bear¬ 
ing or bjx to prevent any hurlsonttl 
variation In the eyllnler. The he.ar- 
Ings of the axis or those parts which 
reat on lihe boxes must be rounded In 
a lathe, so that the centre of the axis 
may coincide with the centre of the 
cylender. One end of the axis should 
extend so far wl'hout the frame as to 
admit the winch, by which it Is turned, 
to be connected with It at C, and so far 
at the other end as to receive the whirl 
designed for putting the clearer In mo¬ 
tion. The brass boxes, in which the 
axis of the cylender runs, consist 
each of two parts, C and J>, Fig. ?. 
The lower part, D, Is sunk into th.> 
wood of the frame to keep It firm and 
■nottonless and the upper part, C. 
Is kept In Its place by two small Iron- 
Iron bolts, HH, headed on the lowerend 
at B. These bolts are inserted Into the 
under side of the rail or scantling of 
the frame and continued up thr.mgh 
both parts of the box. A portion of 
the bolU as H, A, should be square, 
to prevent them from turning. The 
upper part of the box. C, Is screwed 
down close with a nut on Ure end 
s< each bolt. At E, is a perforation tor 
osnveying oil to the axia After the 
cylinder with Its axis Is fitted snd 
rounded with exactness, the circular 
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Inder Is fixed an Iron axis which may 
pass quite ihnough, or consists only of 
gudge.ms dnven Into each end. 

There .iie shoulders on this axis, to 
prevent any bjrlzontal variation, and I: 


extends so far without the frame as 
to admit a winch at ore end. by which 
It Is put In motion, and so far at the 
other end as to receive the whirl by 
which the clearer is turned. The sur. 


face of the cylinder Is mied with toolh« 
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part of Ita surface Ip nilcd wlUi teeth 
set In annular rows. Ine spaces D. E, 
r, O, H, FI*. 2. between the rows 
of teeth must be so laree as to admit a 
cotton seed to turn around freelv 'a 
them every Way, and ought not to »e 
less than seven-sixteenllui of one Inrh. 

The spaces K, I., M, X, &c, FI* 1. h;- 
tween the teeth. In the sani'e row. must 
be ao small as not tu admit a seed or a 
half seed. They ought not to exc^^ed 
one-twelfth of an Inch; and I think 
about one-sl*teenth of an Inch the best. 
The teeth are nsade and set In the fo!- 
Inwdn* manner: Take common Iro.i 
wire, about No. 12. 13 or H, dnaw It 
about three sixes leas, without neaungln 
order to etlffen lU Cut It Into pieces four 
or five feet In length and straighten 
them. Steel wire would perthaps be best 
If It were not too expensive. 

Then with a machine, somewhat like 
itbat used for cutting nails, out the n Ire 
Into pieces about one inch long. In me 
Jews of thta maoblne at O, Fig. 10, 
ore fixed the two pieces of steel D, D, 
wtueih ate pressed together, as may be 
Observed from the ngure, by the opera¬ 
tion of s compound lever. These pieces 
of steel are so set In, that upon being 
preased together, their approaohlngsur- 
Atots, meet only on one side next to D. 
D, teavUt* between ttaem a wedge like 
otisalnSi which ealargea as the distance 
tiem the piece of oontai^ incieaaea. On 
the aide, D. D, whout one Inch distant 
from the place of contact, is fixed a 
JfOMS- The wire Is Inaerted on the side 
ijieiiiiaite TV r>. and thrust thne' to the 


S0BSTITUTBD PATENT, 
set In annular rows, which are at such 
a distance from each other aa to admit 
a cotton seed to play freely in the 
space between them. The space be¬ 


tween each tooth In the same row, la 
so s.T.all as net to admit a seed, no.* a 
halt seed to enter It. These teeth are 


made of stiff Iron wire, driven Into the 
wood of the cylinder. The teeth are 
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guage. Then on farcing down Me lei'er 
tbe wire la eeparated, leaving that end 
at like wire next Me aide D, D. cut 
amaothly and traaeveraely off, and the 
end «f -the other part flattened like a 
wedge. The fattened end la then thruat 
forirard ta tha guage and the aame np. 
elation la repeeded. In this manner the 
tvetli are cut of ettual length, with one 
end flattened and the other cut direc'ly 
off. Flatting one end of the wire la ben- 
ebckal In two ways; 1. The flatted 
ends of the teeth are driven Into tht 
wood with more ease and exactnees. }. 
It prevent* them from turning-turning 
alter they are aet. To prevent the wires 
from bending while driving, they .are 
holden with pUere the Jawa of which 
ought to he about half an Inch In width, 
artth a eorreapooding tran*ver*e croove 
In each jaw. Thna boMen, the teeth 
are, with a light hammer driven, one 
by one, Into tbeeylender, perpendicular¬ 
ly to ita axla. Then with a tool, like 
a chiaai or eoeumon ecreer driver eiach 
tooth Im IttcUaed direetty toward* the 
tengmt to that potnt of the chule. Into 
which It Is set, tJU the incUnatloa la 
•noh that the tooth and loangcnt form 
an asigle of about Si or (0 dogreea. If 
tU* in^nadoa be greater, the teeth 
WtH not take siifloicnt hold of the eo:- 
ton. If It be leas there will he more dlf- 
flcntly In dieengsging the ootton from 
the t«*th, after K Is ssimrafeed from the 
■eeda 

'When the i«etb mn all aet thsy should 
be cut of an equal length. In order for 
this, talee a oroolttd gunge. Fig. S, 
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all Inclined the aame way and In such 
a manner, that the angle included be¬ 
tween the tooth and a tangent drawn 
from a point Into which the tootb la 
driven, will be about ES or SO degreoa 
The gudgeons of the cylinder run in 
brass boxes, eaifli of which Is In taro 
Paris, one of which Is fixed In the wood 
of the frame and the other Is eonllnsd 
down upon the axle with screws. 
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bavlnc two prontra, Q, 'B, the curvature 
at wblch correeponda with that of the 
cylinder. Thla sruaie la merely a crook¬ 
ed fork, the thickneaa of whore prongs 
or tinea, aa repreecmted between S 
and T, Fig. 9, etjualisea the length 
of the teeth, and la applied to the 
cylinder, with one tine on eath 
aide of an annular row. With a 
pair of cutting pliers, cut theiteeth 1. .t, 

3 and 6. off even with the guag.', 
then slide Italong to 6, T, 8, &c., and 
BO proceed till y.iu have trimmed ail 
the teeth to an equal length. This done 
put the rylender Into a lathe and with 
a ttle bring the teeth to a kind of an¬ 
gular point, resembling a wire flatted 
and cut obliquely. After the teieth are 
brought to a proper shape, amooth 
them wHh a polishing Ale and the cyl- 
ender will be Antshed. 

Itemark. Though the dimensions of 
the cylendec may be varied at pleasure, 
yet It Is thought that th.»e descrCbed 
are the best, being more easily made 
and kept in repair, than those of a 
larger sise. The timber should be 
quarteir stuff, 1. e., a quarter of the 
trunlc of the tree, otherwise It will 
crack In seasonlnR. It must aleo be of 
wood of an equal density, such as 
bescb. maple, black birch, &c.- In oak 
and many other kinds of wood, there 
are spaces between the grains which 
arc not ao hard aa the grains them- 
sclvssi and the teeth 4g)ven into these 
Spaces would not stand suffielentty 
J|Mi. while the grains are so bard as 
prevent the teeth from being driven 
Without bending. 
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3. The breaetwwfc, Pit. 2. and B, FSe. 
1 and PlE. 2. 2a Axed above the cylender 
parallel and ronilxuoua to the seme. 
It has transverse Erooves or openings 
1, 2, 3, t, Ac., through which the ron's- 
rows ot teeth pass as the cylender re- 
' vclvea: and its use is to oriiatruct 
IIk seeds while the cotton is car¬ 
ried foiwaiTd through the groavts 
by the teeth. That aide of the breast- 
wortc next the cylinder should lie made 
of brass or iron, that it may be the 
more durable. Its face or surface A. 
X. Fig. 1, ought to make an angle nlth 
the tangent X, Z, less than SO degrees. 
A tooth In passing from K up to the 
breastwork B, fastens Itself upon a 
certain quantity of cotton, which Is 
still connected with Its seeds. The 
seeds being too large to pass through 
thehreastwork are there stopped.while 
the cotton is farced thro’ the groove 
and disengaged from the seeds. Now 
it the point of the tooth enters the 
.groove before the root, or that part 
nixt the cylinder It carnies through 
all which it has collected in oomlng 
from K; but If the root of tne 
tooth enter the groove before the 
point, pait of the cotton fastened on it, 
wQI slide off, and this latter case is 
ppeferable as It helps to give the cot¬ 
ton a rotary motion In the hopper. The 
thickness of the breastwork, or the 
distance from A to 1. Fig. 1, should be 
about 2H or 3 inches, In proportion to 
the length ot the cotton. It should be 
jsneb that the cotton which Is carried 
^through by the teeth may be dlacan- 


SOBSTtTDTEO PATENT. 

3d. The breastwork Is flxed above 
the cylinder, parallel and contlsuous 
lo the same, it has transverse grooves 
or openings through which the tewr .if 
teeth pass as the cylinder revolves and 
its use Is to obstruct the seeds whtls 
the cotton is carried fornard through 
the grooves hy the teeth. Tihe thlok* 
ness of the breastwork is two and halt 
or three inches and the under side of It 
Is made of Iron or brass. 
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nected trom-trom that wbioh it left in 
the hopper, before It leave* the grooves, 
otherwlae that which U carried partly 
through the breaatwork Kill be by the 
motion of that with which It te con¬ 
nected in the hopper become eo collect¬ 
ed and knotted at I, ae to obatruct and 
bend the teeth.** 

The under part of the breaatwork 
next t’he cylender, ought, aa hoe before 
been obaerved, to be made of Iron or 
braaa. It may be eaat either In a aolld 
piece and the openlnga for the paaaage 
of the teeth cut with a aaw and fllea, 
or In aa many parta aa there are 
apacea between the aeveral rowa of 
teeth In the cylender and In form of 
Pig. 12. and the plecea aet. by meana 
of a ahank or tenon, in a groove run- 
Ing lengthwlae along the wooden part 
of the breaatwork. 

The breastwork deacrlbed. If proper¬ 
ly conatructed, will It la thought an- 
nwer every valuable purpoae. But I 
aball mention one of a different con- 
atruethm which I have used with auc- 
eeaa, and la made In the following 
nwnner: 

Form a breaatwork of the same 
ahape and dlmenslona as the one be¬ 
fore described, entirely of wood. Plaoe 
a bar at wood one Inch below the cyl¬ 
ender and parallel to It, then wttih straps 
or riba of Iron, brass or tin plate con¬ 
nect the breestwork of-of wood with the 
bar below. 

**lf the perforation almut 3-l« of an 
‘ IMh ha made through the breaatwork 
. ad the upper part or .end of each 
groove, the metal part need aot be 
haore than % of an Inch thick. 
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TThe Tlt)« or atrApa muat b« ao ap¬ 
plied aa to alt cloae to the aurrace of 
the eyiender between the wooden 
breaatwork and the bar, and if of a 
width that win permit them to worn 
freely betweenltheannulariranniorteelh. 
That end of each atnap which la faa- 
tcned to the breaatwork ahould divide 
t^dthwiae Into two parts, one of which 
ahould peas altma the lower aurface of 
the breaatwork, and the other run up 
rta front. In Fig. 14, B, la the wooden 
breastwork, iD, the bar below the cyl- 
ender, the dotted circle B, B, the cylen- 
der E, E. the Strap C, the ptaee 
where the strap divides, and A, A, A, 
wood screws or nails with which the 
Strap is made fast to the bar and 
breastwork. 

4. The clearer C, Pl«, 1, is construct¬ 
ed in the foUowlns mainner; Take an 
iron axis perfectly similar to that de¬ 
scribed as extending through the cyl- 
ender, except that it need not be so 
targe nor fitted tor the application of 
a winch. SVame together crosswise 
at right angles two pieces of timber of 
suitable atae and of a length about 
egiial to tbs diameter of the cylsndcra, 
so aa to make the tour arms equal m 
length, and insert the axis through the 
centers of two c ro s se s or frames of this 
hind. lAt their distance from each 
other be one-tblnd of the length ‘it 
the cylendcr sod maks them fast on 
the sxla The arms of the two crosses 
are than connected by tour pieces, of 
the same length oC the eyiender, equi¬ 
distant from the axia. asd parallel to 
4he same, and to each other. In each 
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4tb. The clearer it placed hariiott> 
tal with and parallel to the cylinder. 
Its length is the same as that of ths 
cylinder, and its diameter Is propor¬ 
tioned by convenience. There are awe, 
four or more brushea or rows of bris-. 
ties, fixed In the eurface of the clearer 
In such a manner that the ends of tbt 
bristles will sweep the surface of the 
cylinder. 
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of the parallel pletea, on the outside 
or side opposite the axis, a channel Is 
made lenrthwlse for the reception of 
a brush. The brush is made of box's 
bristles, set in a manner somewhat 
similar to that of setting the reeds In 
a weaver's sleigh. Between two strips 
of wood about H of an Inch in thick¬ 
ness and half an Inch in breadth, is 
placed a small quantity of bristles, 
then a strong tbread or twine is wound 
round the sticks, close to the bristles, 
then another quantity of bristles Is 
inserted, etc., till a brush is farmed, 
equal In length to the cyiender.* 

The bristles on the side A, A, Fig. 6, 
are smeared with pitch or rosin and 
seared down with a hot Iron even with 
the wood, to prevent them from draw¬ 
ing out. On the other side they are 
cut with a chleel to the length of about 
one Inch from the wood. A brush of 
this kind Is Axed In each of the before 
mentioned channels. 

‘nie boxes as well as axis of the 
clearer, are like those of the cyiender, 
parallel to it and at such a distance, 
that while it revolves the ends of the 
brtstlea strike with a small degree of 
Motion on the cylender'a surface. Its 
Use is to brush the cotton from the 
teoth after it la forced through the 
grooves' suid separate* from Its seeds. 
It turns in a direction contrary from 
Mat of the cyiender. and should so far 


*<Psrhapa naUIng these straps to- 
gstlMr would be better than winding 
with twine.) 
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Its axis and boxes are similar to 
tbose of the cylinder. It is turned by 
meane of a band and whirls, moves la 


a contrary direction from the cylinder 
by which It la put In motion, and so 
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outrun it. M complet«3y to >weop lu 
«’hol« aorfUce.* 

A clearer a-lth tn-o bruahea may be 
made by aimply acrewlnjr upon the 
azia the board K. FIk. 4, and another 
almilar board on the oppoalte aide, 
which leave apacea for the Inaertlon of 
the bruahea, 3, 3. The cleaner may be 
aiao form^ of a cylender with sroovea 
runcln« lenstbwiae tn It for the re¬ 
ception of the brushes; or In any other 
way, which may be found onrenlent. 

The number of brushes In the clear¬ 
er Is not material; but let it be ob¬ 
served that the distance from E to E, 
Flat. 1, between the brushes, must be 
at leaat 4 or 5 Inches, otherwise the 
ootton 'Will wind up 'round the clearer. 
The surface of the clearer moving 
much faster than that of the cylender, 
the brushes sweep off the cotton-cotton 
from the teeth. The air put In motion 
by the clearer, and the ceirtrifugal 
force of the cotton disengage It from 
the bruahea. Note. It is best to set 
the brushes In the grooves In such a 
memner, that the bristles will make an 
suicte of about 20 or 26 degrees, with 
the diameter of the clearer. In the di¬ 
rection E, O, Fig. 1. By that means 
the brtstles fall owre perpendioularly 
on the teeth, strike them more forci¬ 
bly, and clear off the cotton more ef¬ 
fectually. 

The clearer Is put in motion by the 
cylender, by means of a band ar,d 

*(The bruahea may be flxe'd in a 
otocfe which is nMvable by screws so as 
bo bringr themnearer or carry them far¬ 
ther fma tbe cylender.) 


SCnSTITtfTBB PATBNT. 
tar outruns it, as to sweep tbe cotton 
from tttie teeth as fast as it Is carried 
through the breastwork. Tbe' p^l- 
pbery of the whirls is spherical and 
the band a broad strap of laalhar. 
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wbirli. TheM whirl* are i^aln 'Wheels 
of lolld wood, about 2H or 3 Incbea 
thick, their periphery 1* a apherlcal 
■urface awelllngr at the centre, and 
and Moplny off at the ed'yes. To ylve 
them a proper ahape, take a perfect 
drlobe of the aame diameter as your 
intended whirl; Inscribe upon It a cir¬ 
cle dlvidloK It into two equal parts; 
then cut the globe on each side, paral¬ 
lel to the plane of the circle, and at 
the distance from It, of half the thick¬ 
ness of your whirl. On these whirls 
run* a leather band, the breadth 
of which answers to the thickness of 
the whirls The band may be ,broader 
or narrower and the whirls thicker or 
thinner In imoportloa as the resistance 
to be overcome la greater or less. The 
reason for glving-civlng the whirl* this 
ahape Is to secure threm the better 
from being unhanded. A band of this 
kind always Inclines to the highest 
place on the whirl, and la nsuch leas 
noble to be cast off from the work, 
when It runs on a special surface, than 
when it runs In a groove In the peri¬ 
phery of the whirl. 

The whirls are four la number and 
must be so arranged as to make their 
eantral planea coincident. The whirl 
V, Wg. 3 Is flxed upon the end of the 
akl* of the cylender wlsbout 'the taune. 
and the button A. ng. s. is screwed 
on with the screw driver, B, to keep 
the whirl in Its placed t, is put upon 
the axis of the clearer In the same 
mnansr. P, Q, whose axes are plvou 
made in the frame, are false 
Wki^ added for two purposes. 1. To 
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niak« the clearer turn in a contrary 
dir(»ctiJn from the cylender. 2. For ihe 
purpose of doubling the band mare 
cotnpletely round the small whirl L, 
so as to bring a greater portion of the 
whirl’s surface into contact with the 
band. Increase the friction and conse* 
quently turn the whirl more forcibly. 
The first of these purposes might be 
accomplished by the addition of one 
false whirl, but the second not so ful¬ 
ly w'Uhout two. The dotted line W, V. 
represents the band. The diameters of 
the whirls K, I#, should be »>-so pro¬ 
portioned as to produce b pn>f>er de¬ 
gree of velocity In the clearer. The 
axis of the w hirl Q. is fixed In a plate 
of iron, which Is movable In a groove 
in the side of the frame and the band 
is made tighter or looser by moving 
the plate. This arrangement of whirls 
produces the same movement as a cog 
wheel and pinion, with much less fric¬ 
tion and expence, and without the rat¬ 
ling noise, which Is always caused by 
the quick motion of cog wheels. 

5. One side of the hopper is formed 
by the breastwork, the two ends by the 
frsune. and the other side is movable 
so that, as the quantity of cotton put 
in at one time decreases, it may slide 
up neater the *eyUnder, and make the 
hopper narrower. This is necessary in 
order*to give the seeds a rotary mo¬ 
tion In the hopper, by bringing them 
repeatedly up to the cylinder tin they 
are entirely stripped of the cotton. D. i 
Fig. 1, Is a section of the inovafA)l« part 
of the hopper. The part from H to 1 
ahould be concave on the side next the 


Sih. One side of the hopper to 
formed by the breastwork, the two 
ends by the frame, and the other side 
is movable from and towards the 
breastwork, so as to mal^ the hopper 
more or less capacious. 
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breastwork, or rather It should be a 
portion ot a boHow cylender. Between 
H and T, la a crate of wire tbrough 
which the sand, and the seeds as soon 
as they are tboroufsbiy cleansed, fall 
Into a receptacle below. The crate 
may be either flxed In the-the trame 
ar connected with the movable part of 
the hopper. The wires of which the 
crate Is made should be Icrye and 
placed perpendicular to the cylender. 
that the cotton may turn the more 
easily In the hopper. 

A few additional remarks ni'.l suf- 


Dclent'ly shew the consrructiun. use 

and operation of this machine. The The cotton Is put into the hopper, 
cotton Is put In the hopper. I, D. H, K, carried thro’ the breastwork by the 
A. V, S. Kg 1, In as large a quinil.y as teeth, brushed off from the teeth by 
the cylinder will pul In iriotlon. Some ot the clearer and flies off from the clear* 


the seeds become stripped sooner than 
others. If ll be black seed cott,)n. the 
seeds become smooth. wi:i most of 
them fall through the crate as scon as 
they are clean, but a considerable part 
of the green seeds which they are thus 
denominated from being covered with 
a kind at green coat, rnsentbllng re'.- 
vst will continue In the hopper. It will 
not answer therefor to supply It grad¬ 
ually as the quantity In It diminishes, 
hcesuae the seeds wlU noon grow cum¬ 
brous and by their c,>natant Interven¬ 
tion prevent the teeth from attaching 
tfcemselvea to the cotton so fast as they 
dtherwtas would, but one hopper full 
tauat be ttnlahed, the isnovulole part 
thaWB back, the hopper cleared of 
MSds and then auppUed with cotton 


er, with the asslaiance of Uhe air, by 
Its own centrifugal force. The ma- 


There la a partition T. W. under the 
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ep lender on the left-left hand of erhlch 
the aide beneath the hopper, the 
aeeda fall, and the clean cotton on 
the other aide. There may be a recep¬ 
tacle for the clean cotton In the frame, 
but it la beat to hare an opentna 
throUEh the a-all or partition Into a 
contlaruary room, then place the end of 
the machine acalnat thla opening and 
let the cotton fly Into a cloae room; or 
It may fall through an opening In the 
floor into a room below. 

Thla machine may be turned by chine la turned by water, horaea or In 
horaee or water with the griaieai eaae. any other way aa la moat conveniant. 
It requires no other attendance, than 
putting the cotton into the hopper with 
a basket or fork, narrowing the hopper 
when necessary and letting out the 
aeeda after they are clean. One of ita 
peculiar excellencies la, that It cleansea 
the kind called green seed cotton 
almost aa fast aa the black •eed. If 
the machinery la moved by water It 
la thouEbt It will diminish the usual 
labor of cleaning the green seed cotton 
&t least forty-nine nftletha. 

- There are several modes of maJctna 
the various parts of this maeUnt, 
w'hich together with the.lr partlctfldr 
shape and formation are pointed out 
and explained in a description with 
drawings, attested aa the act dlrdeta 
and lodged In the office of Ihe Seore- 

Ihe foregoing la a description of the 
maebtne tbr cleansing cotton alluded 
in In a petlUon of the subscriber, dated 
'Philadelphia. June fOth, 17*3. and 
lodged In the office of the Secretary of 
^ fltate, all alleging that he. the eub- 
aerlber, la the Inventor of said ina- 
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ehln«, aad ilrnlfylnc Us desire ot ol>- 
talnlnc an eaclualve property In the 

■amc. ELI WHITNOT. te,ry of State. ELI WHUWBT. 


Signed In preaenoe of 

CHAUXCTBT OOOIXRICH, 
Coanaellor at Law, Hanford. 

JOHN AiLIiESN, 

Counsellor at Law, Utchfleld. 

State of Connecticut, aa. City of New 
Haven. 

1, EUxur Goodrich, Esq., Alderman 
for aald City, and Notary Public, by 
lawful authority admitted and sworn, 
residing In aald City, and by law au¬ 
thorised to administer oaths, do here¬ 
by certify, declare and make known to 
whom It doth or may concern; That 
al aald City on the twenty-eighth day 
of October, one thousand, seven hun¬ 
dred and ninety-thnee. Ell Whitney, 
ot the county of Worcester, In the 
commonwealth of Maasachuaetts, now 
residing In aald City, personally ap¬ 
peared before me, the aald Alderman 
and Notary, and nuide solemn oath, 
that he does verily believe that be the 
aald Whitney, Is the true Inventor and 
discoverer ot the machine for ginning 
eolhoa, a deacrlpttin whereof Is 
hereto aanexed by-by me, the said Ai- 
dwman and Notary, by my seal Notari¬ 
al. and that he, the said Whitney, verily 
believes that a machine ot similar con- 
atruotlon hath nev^ before been 
known or used. 

In t^wimp ■whereo)^, I, the aald 
AlM^H|^nd Noti^f'hava here- 
nHj^jrmy hand Hd seal at the 


Signed In presence of 

CHAHNOST GOODBICH, 
Counsellor at Law, Harttm'd. 
JOHN ALLEN, 

Counsellor at Law, UtchBeld- 

(Recelved and recorded May 2, IMl, 
and Es’d W. O. C.) 
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City Aforesaid on the day above 
said. 

<LJ3.> BUZUK GOODRICH. 

Alderman and Notary Public. 

UNITED .8TATBS OP AiMERICA. 

To all to whom these Ijetteiw Patent 
shall come: 

Whereas, Gil Whitney, a cttlaen of (NOTEX—Correspondins clause oc- 

the State of Massachusetts, In the curs at the beglnnlni of this paper,) 
United States hath alleged that he 
has Invented a new and useful Im¬ 
provement in the mode of ginning cot¬ 
ton, which Improvement has not been 
known or used before his application, 
has made oath, that he does verily be¬ 
lieve that he Is the true inventor or 
discoverer of the said Improvement, 
has paid into the Treasury of the Unit¬ 
ed States, the sum of thirty dollars, 
dMivered a receipt for the same and 
presented a petition to the Secretary 
of State, signifying a desire of ob¬ 
taining an exclusive property in the 
said Improvement, and praying that a 
patent may be granted for that pur¬ 
pose: These are therefore, to grant 
according to law, to the said Eni Whit¬ 
ney, his heirs, administrators or as- 
Mgns, for the term of fourteen years, 
from the sixth day of November last, 
the full and exclusive right and liber¬ 
ty of making, constructing, using and 
vending to others to be used the said 
Improvement, a description whereof Is 
given In the words of the said Eli 
WAltncy, himself. In the schadnle- 
sehedule hereto aamexed and Is mads a 
part of these presents. 

In testimony whereof, I have 
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Muspd the lettera to be made pat¬ 
ent and the Sea: of the United 
Elatea to be hereunto affixed. 

aiven under tny hand at the city 
of Philadelphia, thia fourteenth 
day of March, In the year of our 
-Dord. one thouaand, aeven hundred 
and ninety-four, and of the Inde¬ 
pendence of the United Statea of 
America, the eighteenth. 

(L. B.) OBO. 'WASHTNaTON. 

By the Prealdent. 

BD.M. BANI>OLd*H. . 
City of Philadelphia, to-wlt: 

I do hereby certify that the fore¬ 
going Lettere Patent were delivered to 
me on the fourteenth day of .March, la 
the year of our Lord, one thouaand, 
aeven hundred and ninety-four, to be 
examined. That I have examined the 
aame, and find them comformable to 
Jaw. And I do hereby return the aame 
ta the Secretary of State, within llf- 
teen daya from the date aforeaaid. to- 
wit: On this aame fourteenth day at 
March, In the year aforeaaid. 

WM. BKADFORD. 
Attorney General. United Statea. 

The achedule referred to In these 
l«tteni Patent and making part of the 
aglne containing a description In the 
words of the said Bll Whitney him- 
mtt of an Improvement in the mode of 
glnolag cotton. 
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In R»ply Pleue Re(«r so 
C. W. K. Letter No. 8348. 
All rommunlcntiona thould 
be addreesed to 

"The Commlftsioner of Patents. Wash- 
Inrton. D. c. 

Department of the Interior. 
D-VITED STATED PATEINT OFFICE. 

Waahlngrton, D. C.. January IS, 1901. 

Mr. D. A. Tompkins. 

United States Industrial Commission. 
Bliss Building. Washington, D. C. 

Sir:—Your letter of the 14th Instant 
has been re.'eived, and in reply there, 
to the Comnilssioner directs me to say 
that on December 13, 1S36. a fire de¬ 
stroyed the building In nhlch the 
Patent Office was. with all the models 
and records and the library. By an 
act of March 3, 1837. piVivltson was 
made to restore the apeciflcatlons, 
drawings and models, by obtaining du- 
plica tea of them from the persons pos¬ 
sessing the originals, for which pur¬ 
pose an appropriation of $100,000 was 
made. The whole number of models 
destroyed was about 7.000, and the 
records covered about 10.000 inven¬ 
tions. The work of restoratbin contin¬ 
ued for twelve years, and 388,337.32 was 
expended out of the amount allowed. 

On September 34. 1877, the roof and 
mode! rooms and contents In the west 
and north wings of the building were 
destroyed by Are. Abnui 87.000 models 
and 600.000 copies of drawings were 
ruined by lire and water. A full ac¬ 
count of this Sre was published In the 
Official Oaxette of the Patent Office 
on October 9. 1877. 

Very respectfully, 

E. V. SHEPABD. Chief Clerk. 


CERTIFIED COPT OF BlIJ. OP IS* 

JIT.NCTION .60AINST TORT 6h 

POWEIA. FOR INFRBNOBJOBST 

OF QIN PATE.NT. 

This paper Is now on lUe in the United 

State* Court House, Sa>raan«h. Osu 

To the honorable, the Judges of the 
Circuit Court of the United States for 
the district of Oeorgla; 

Humbly complaining shew unto your 
honors your orators. Ell Whitney, o( 
the State of (?onne<'tlcut. and Catha¬ 
rine Miller, and Demuel Koltock, ex¬ 
ecutors of the last will and testament 
of I'hineas Miller, deceased, all cltl- 
aens of the United Stales: That by 
virtue of an act of the Congress of ths 
X.'nitetl States entitled an act to pro¬ 
mote the progress of useful arts, and 
to repeal the act heretofore made for 
that purpose, passed the twenty-Brst 
day of February, in the year of our 
Dord, one thousand, seven hundred 
and ninety-three, letters patent -were 
l.-sued In the name of the United 
States, and tiearlng tsst by the proM- 
dent, thereof, on the fourteenth day of 
February. In the year of our l<ord, one 
thousand, seven hundred and ninety- 
four. whereby the United States of 
America did grant unto your orator. 
Ell Whitney, his heirs, administrators, 
and assigns, for the term of fourteen 
years, from the sixth of November, la 
the year of our Lord, one tteusand. 
seven hundred and ninety-three, the 
full and exclusive light, and liberty of 
making. cosvstrucCIng, uMng and vend¬ 
ing to others to be need, a certain near 
and useful Improvement in the art Of 
ginning <-otton, which Improveascnt 
had not beliore been known or used, 
whereof your orator, Eli Whitney, wag 
the original Invefnior. the prinolpla .Ml 
which Invention consists In the art 
extracting the cotton from the seed 1^ 
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mMiu of teeth composed of metal, 
which teeth are athached to a cylender, 
on which they revolve, passing 
through grooves, or openings of a 
breastwork too narrow to admit the 
seed, through which grooves the cot¬ 
ton Is canted by the teieth and after 
passing through is .brushed ijft from 
the teeth'bya clearer or brush: asby the 
said letters patent under the great seal 
of the United States, bearing date the 
said fourteenth day of March, seven¬ 
teen hundred and ninety-four, (a copy 
whereof Is exhibit A. which your ora¬ 
tor prays may be taken a part of this 
bill) will more fully agopear. 

And your orators further shew that 
on the twenty-first day-day of June, in 
the year O'f our Lord, one thousand, 
seven hundred and ninety-four, one of 
your orators. Ell 'Whitney, being sopos- 
scsred of, and entitled, to the exclusive 
right above set forth, by Indenture 
bearing date on the day last men¬ 
tioned, by virtue of the fourth aection 
of the before mentioned act, did assign 
and transfer unto Fhineias Miller, one 
moiety, or half part, of the title and 
Interest In said invention, which he, the 
said Sai Whitney had acquired and 
held, under, and by 'virtue of tine said 
Iistters Batant, as by the said inden¬ 
ture, executed, and recorded in the 
oflice of the Secretary of State, In pur¬ 
suance of said act, (a copy whereof is 
wxIaibU B> will more fuBy appear. And 
jrour orators further shew, that, hy «i- 
ticles of copartnership, duty made and 
•sscuted, by and between eii Whitney, 
oas of your omtora, and Fhlneaa Mili¬ 
ar. (who hath lately departed this life) 
it was, on the twenty-first day of June, 
la the jraar last storesald. agreed that 
•U ooneems which in any way re- 
aiiaeted the employmciK or disposal, at 
the lavsatlon and improyemant in gin- 
alag oottoB above aet forth, should ha 
eoBducted under the Arm of Miller A 
Whitney, and that by virtue of the 
ASM deed ot .aasignaient and arti¬ 


cles of copartnership and of the afore¬ 
said statute the said Phlneas Hiller 
became Interested with a joint Inter¬ 
est in the Invention and in the exclu¬ 
sive right thereto attached by the said 
Letters Patent, and that by virtue 
thereof, the said Phlneas Miller, In his 
life lime, was. and your ootahors, ex¬ 
ecutors of the last will, and testament, 
of the said Phlneas, since his death, 
now are placed on the name llaotltig 
with the said Ell Whitney, the original 
Inventor, both as to right and respon¬ 
sibility. And your orators further 
shew to your honors, that by the act 
of the United States, above stated, and 
also by an act passed the seventeenth 
day of April, In the year eighteen hun¬ 
dred, entitled an act to extend the 
privilege of obtaining patents for use¬ 
ful discoveries and inventions to cer¬ 
tain persons therein mentioned, and to 
enlarge and define the penalties for 
violating the rights ot patentees. It Is 
made and declared unlawful where a 
patent shall be or shall have been 
granted, pursuant to either of the said 
acts, for any person 'without the con¬ 
sent of the patentee, his or her execu¬ 
tors, adminlatrauoia or asalgns first oo- 
talned in writing to matte, de¬ 
vise. use or sell, the thing whereof the 
exclusive right is secured to said pat¬ 
entee by such patent. And your ora¬ 
tors further shew, that, by virtue ot 
the aforesaid statutes, and by the 
sanction and authority of the afore¬ 
said Letters Patent. Ell Whitney, one 
ot your orators, and the said Phlneas 
Miller, la hla life time, were, and your 
orators, that Is lossy, thesaid Ell Whit¬ 
ney survivor, as aforesaid, and the 
said Catharine Mliler and I-emuel Kol- 
lock, executors at the said Phlneas 
Miller, now are and continue to bs in¬ 
vested with and enUlted nnt'O.a'ndcsiidtt 
ot right to have hold and peaceably 
enjoy the exclusive right and prlvUegs 
ot making, devising. uMng and asUlag 
to others to be used, gins eonstmotad 
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«a tlie plan and occordlnc to the prln- 
dplea of the aold invention for the 
term of rear* limited bjr the sold pat- 
ant, acoordlod to the true Intent and 
meanlnc of the acta of Concrete and 
Lattem Patent, aa above etaled. And 
your oraton charge that no machine 
of a ilmllar conotructlon to the one for 
nrhleh the said Ell Whitney hath ob¬ 
tained a patent wu ever Invented, or 
uoed In the United State*. Georgia, or 
eioewhere for ginning cotton, until In¬ 
vented by the eoid Ell Whitney; on the 
contrary, the only mode, method and 
device, used In Georgia, or elsewhere 
for extracting green seed as well as 
black seed co.ton from the seed, 
was by roller gins, which are en¬ 
tire dissimilar In their principles from 
the present machine of your orator. 
And your orators do further shew to 
your bonora, and expreaaly charge that 
Arthur Fort and John Powell, who are 
cltlsens of the State of Georgia, not re¬ 
garding the right thus constitutionally 
and legally veated In the said Ell 
Whitney and Phlneas Miner, their rep¬ 
resentatives and assigns have pro¬ 
cured. and since the seventeenth day 
of April. In the year eighteen hundred, 
have used and still continue to use a 
machine for glmtlng or cleaning cotton, 
upon the prlmdpte of the said Improve¬ 
ment and invention, that is to say, a 
machine-machine for exUactlng oottoo 
from the seed by moons of metal- 
lie teeth or point*, attached to, 
maA revolving on a cylonder and poos- 
Ing throuidi groove* or openings of a 
broaotwork, too narrow w odmH the 
a«ed. tbrough which grooves the 
ootton la carried by the teeth, and 
after passing througli Is brushed off 
from the teeth by a cleaner or brush, 
without the Iloease, assent, or permls- 
alOD of the said ESI Whitney, or of the 
'said Phlneas Miller. In his life time, 
or of the exeevtors of the eald Phineaa 
Miller, since bla death. And your or- 
Ates further Ae«r that your orator. 


Ell Whitney, and the sold Phln«aa 
Miller, In bis life time, have often ap> 
plied to the sold Arthur Fort sad 
John Powell In a friendly manner, ao> 
llcltlng them to dnslet from the b** 
of the said machine, and the Infroetiaa 
of the sold exclusive right, not bavlaf 
obtained a license, or permlselon from 
your orator and the eald Phlneas to 
use the same. And your orator and 
the ssid Phlneas well hoped that th* 
sold Arthur Fort and John Powell 
would have ceased to use the sold ms* 
chine and have made compensation to 
the eald patentees for the vtoletloa of 
their patent right, os In justice and 
equity they ought to have done. 

But now so It Is, may It please your 
htmons, thhit the eeld Arthur Fort and 
John Powell, combining and confeder¬ 
ating with divers other persons, y«t 
unknown to your orators, •whose 
names when discovered your orators 
pray may be Inserted In this blH, with 
apt words to charge them, designing 
and Intending to oppose the constitu¬ 
tion of the United States, as well as 
the government and laws eetabhehed 
and enacted under Its •aaetlon, end 
fur this purpose designing by their 
popular hut evil example to indiioe and 
promote a general vlotaUoa of their 
exclusive right among the cltlsens of 
the fflate of Georgia and thereby de¬ 
prive the patentees of its odvantagss, 
have by some fraudulent, sunoputloaa 
means, unknown to your orators, ob¬ 
tained, and do continually without uay 
lloenae or permission from the poten- 
tees, use the invention for aepamtiiig 
cotton from the seed above set forth, 
whereof the exduelve right Is vested 
in your orators, as aforesaid. And that, 
the sold Arthur Fort and John Powal)' 
do absolutely refuse to discontinue the 
use thereof, at some times ptetendllMr 
that the mooblm above deeeilbed Is 
not a useful Invention, that, for tIM 
reason the patent wss fraudulently 
talned, and ought to be disregarded to 



468 


APPENDIX. 


The defendent. Arthur Fort, uivlnc 
•nd reeervlnd to himself now end at 
•n times hereefter all and all manner 
of benefit of and advantage of excep¬ 
tions to the manifold uncertainties and 
Imperfections In the complainant’s 
said bni contained, for answar thereun¬ 
to, or unto so much thereof asmaterlal- 
ly concema this ddfendlaot to make an¬ 
swer unto, he answereth and salth. 
That he bellevetb It to be true that the 
said Sai Whitney did obtain L,etters 
Patent for the right of making, using, 
constructing and vending to others to 
be used a certain machine purporting 
to be a new end Vseful Improvement 
In the art of ginning cotton, and that 
he did transfer one moiety of his right 
thereunto unto the said Phlneas Sillier, 
as stated In the bill of complaint of the 
said complainants; and also that an 
apt was passed on the ITth uay of 
April, 1800, to the Intent and purport 
expressed In the said bill of complaint, 
but this defendant denies it to be true 
that the machine pretended to be in¬ 
vented by the said £111 Whltiiey was a 
useful one because as he hath been In- 
fodrmed the cotton ginned or cleaned 
thereby was materially Injured in Its 
staple and texture. Thlc defendant 
admlta that It doth not come within 
hie knowledge that any machine on 
almUar pitnodplee wae used In Qeorgla 
or elsewhere for the ginning of cotton, 
hut he bath been Informed and doth 
varily believe that a machine con¬ 
structed on eimUar principle^ though 
somewhat different In its formation 
had been known and In use In Burope 
i^wlous to the time of the said Eli 
WbltBeys obtaining hie patent, al- 
thooffb It might have been applied to 
a fdSerent purpose than that of gln- 
atttg ootton. 

Thla defmidattt alHS admits that he 
EM. PM kaosr of any other mode of gtn- 
BtaW ootMa-oottOB used In Oeorgia pre- 
tNons to Um tlBse ec jhtalnlng the ssld 
jktsal. Wher Ahaa that «f rollert. 


This defendant edmlta that he haih 
alnoe the 17th of April, 1800, and a 
considerable time previous thereto, 
used a machine for the purpose of gin¬ 
ning cotton consletlng of circular me¬ 
tallic plates fastened on a equsre Iron 
axis, with teeth, cut In the periphery 
of the plates, and a brush to detach 
the cotton from the teeth, but he de¬ 
nies that the same Is in form similar 
to that of the Patentee, according to 
the best of his Information, having 
never seen one of the machinespretend- 
ed to be Invented by Eli Whitney, but 
whetHer there Is any or what slmliarlty 
in principle, he cannot say—because 
having never seen the machine of the 
Patentee and not being sufllclently 
skilled In mechanics he cannot be posi¬ 
tive. The defendant denies that he 
hath been requested to desist to use 
his machine otherwise than by having 
been sued and harassed and perplexed 
by the complainants In an action on 
the common law side of this honora¬ 
ble Court, and by the present bill of 
complaint on the equity side thereof. 
This defendant denies thnt his exam¬ 
ple has Induced a general violation of 
the rights of the patentees; on the 
contrary he Is inclined to believe that 
If any Infringement has been made on 
the right* of the patentaca that It has 
been occasioned by the avarice of 
themselves and agents or some of 
them. This defendant hath already 
answered and said that he does nol 
believe the machine for which the 
patent woe obtained le a useful one, 
and that he doth believe that a ma¬ 
chine constructed on similar principles 
wae known In Eiurope previous to the 
time of obtaining the said patent. And 
thia defendant also sslth. That tsatb 
eut in dreular mstaltio plates Is In bit 
opinion, a very consIdsraUs Improre- 
ment. This defendant denies that be 
bath used his nmohlae tn a secret or 
clandestine manner, hut that on tbe 
contrary he has never refused any ptr- 
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■ona tb* liberty of liwpccUiic or exam. 
Intoc bto micbines, and that bla sin* 
bouse at an tlmea at wbleh bis 
nmcblne was at work bath been open 
tor the admiaston of such persona as 
bad buatness therein or cboae to enter 
thereinto. That the complainants 
mlKbt have well had their action It to 
any such they were entitled Cnitich this 
defendant doth not admit) against 
him at common law, and that In truth 
the said GUI Whitney, and the said 
Fhlneas Miller In hla life lime Insti¬ 
tuted a suit on the comnvon law side 


of this honorable courr for an Infringe¬ 
ment of their patent, but which they 
faned to prosecute. That he hath 
used a maichlne for cleaning cotton 
oonstrucited as he hath already de¬ 
scribed for seven years or upwards, 
but he cannot say for the reasons al¬ 
ready mentioned, and also on account 
of not seeing the Letters Patent, 
whether the said machine used by him 
is constructed on the same principles 
as that of the Patentees, and this de¬ 
fendant continues to use the same. 
This defendant Is unable to say what 
quantity of cotton he hath ginned adth 
his machine, as he did not keep any 
account thereof. That hla machine 
consists of torty-slz circles of teeth, 
and is Impelled by water. And this de¬ 
fendant denies ail and all manner of 
eonfedemoy and combination where- 
.wlth be stands charged in and by the 
said bill of complaint, without that, 
that there Is any other matter or 
thing material or necessary for this 
defendant to make answer unto, and 
not herein and hereby well and suf- 
Belently answered uslo confessed or 
avoided, traversed or denied, is true. 
All of which matters and things this 
defendant is ready to aver and prove 
as this honorable court shall direct 
‘ and award, ud humbly prays to be 
hence dismissed, with his reasonable 
costs la this behalf most wrongfully 
sustained. 


J. HAJOIA.. 
eol. for Deft. 


Slath Circuit Court. District of Oeor» 

gM. 

Arthur Fort being duly awaea 
maketh oath and saJth, that what U 
contained In the foregoing anawei' M 
far as concerns his own net and dead 
la true of his own knowledge, uid tlmt 
what related to the act and deed q( 
any other person or persons he be¬ 
lieves to be true. 

ABTOOK PORT. 

Subscribed by the above named Ar¬ 
thur Port In my presence and awon 
to before me this 17tb day of Decem¬ 
ber. 1806. R. M. SPITES, Clerk, 

ENDORSBMJECNT. 

Sixth ciKuit Court, e. Whitney 
and Executors of Phlneu Miller vg. 
A. Fort and J. Powell. Answer of A. 
Port, Piled Itth DeDember, UN, 
Stltea, Clerk. Hamlll. Solicitor. 

POWEL-S ANSWER. 

IN THE CIRCUIT COURT OP THE 
UNITED STATES, DISTRIOP OP 
GEOROIA. 

EHI Whitney, surviving copartner and 
executors of Pblneas (Miller, cogt- 
plainastts, vs. Jolin Powell, d wtsodnnt. 
In Equity. 

The anewer of John Powell, defend¬ 
ant In the above csme. This defendatit 
saving and reserving to himarif aR 
and all meaner of exceptions to the 
manifold errors and Imperfections is 
the bill of complaint of tnid compInbN 
ants, for anewer thereunto or tmto SO 
much thereof, as ha Is advised Is sia- 
terlal for him to make answar niRA 
he answcretb and saltb, That ha ad¬ 
mits that a patent was obtalaad hr BU 
Whitney, one of the comptalaastn, for 
the Invention of a cotton gin, or a nut- 
chine for eUnnsIng ud asperstlss 
cotton from Ita aecds, at the time esd 
in the mantwr eat forth In thn hRL ^ 
aald complainants, and bs admitn it N 
be true that he hath heard asd. Inif 
ileves the aald Eli Whitasy did attar* 
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w«rd* tmnater and assign to Phlneaa 
MlUar, noar deceaacd, a moiety of the 
Mid invention, and the rlslus at- 
taohed Iherennto, under the patent 
aforenald, and he admlta it also to be 
true that, eald Phtneaa Miller did by 
hit laat will and tea’lament nominate 
and appoint Catharine Miller and I/em- 
uel Kollock, exeoutora thereof. Thla, 
defendant alto admits it to be true' 
that he doea bold, uae and occupy a 
machine or «in for cleaning cotton, 
commonly called a saw gin; that the 
■aid gin hat a wooden frame, and a 
breaat, made of pieces or straps of 
iron, placed at such a distance from 
each otber, at to admit the teeth of 
circular metallic rows to pass through 
the grooves of said breast, that there 
S$ a nsvolvtng cylender on wihlch at 
regular dlstancee from each other are 
placed circular metallic iron plates, 
containing teeth, all cut and inclined 
one way; these teeth pass when re¬ 
volving between the straps or pieces of 
iron affixed to, or forming the breast, 
and aepanate the cotton placed wlthia 
the hopper from its seeds; that It con¬ 
tains a brush made of the bristles of 
hoga affixed to a cylender revolving In 
a contrary direction to the one con¬ 
taining the circular metallic plates or 
aawa, and detaches the clean cotton 
from the saws or teeth. The machine 
Is put in motion by a whirl fastened 
to the axis of the cylinder first men- 
ttoned, round whloh la a band and 
propelled by horee. This defendant 
danlea ail unlawful combination with 
<whlefa be stands charged without that, 
there is any other matter or thing ma¬ 
terial or necessary for thla defendant 
to make ansa-er unto and not herein 
and hereby well and sufficiently an- 
gweied unto, conha^ or avoided, tra- 
vwaad or denied la true. 8. JomOB. 

{BoUcitor for Defendent. 

JMtonon. County, et. 
dohn PowMI of IkiulevUIe, practi¬ 


tioner of physic, being duly sworn 
makMh oath and salth that the facts 
set forth in his foregoing answer Is 
true, so far as the same concerns bis 
own act and deed, and what rests on 
the knowledge of others, he bellevsa 
to be true. JXO. POWEUj. 

Sworn to and subecrlbed before me 
1st May, 1801. 

M. SHEILMAN, J. J. Ct. 

BlNDORSBMBefT. 

.Ell Whitney and Executors, Miller vs. 
A. iFbrt and J. Powell. Answer of John 
Powell. iFiled 6th May, 1806. Stltea, 
Clerk. 

Arthur Jort vs. Miller and Whitney, 

Case 9. 

And the said Arthur Port by Robert 
Watkins, his attorney, comes and de¬ 
fends the wrong and injury, when Ac., 
and saith that he la mol guilty of hs 
premises above charged on hbn against 
‘he form of the statute aforesaid as the 
said Phineas and Ell have above 
against him complained and of this he 
puts himself upon the country, Ac. 

WATKINS. 

Defendants’ Attorney. 

R. M. STTTES, Clerk. 

9. A. Fort ads. Miller, Ac. Plea 
Bled. 

Circuit Court, aeorgla. 

DECREIE FOR ENJCWCTION. 

Ell Whitney, et al, vs. Arthur Fort. 

‘Bill for Injunction. 

This cause came on to be heard this 
19tb day of December, eighteen hun¬ 
dred and six, before the RonoraUe 
Wm. Johnson and the Honorable Wm. 
Stephens, on bill, answer, repUcatlon, 
testimony and exhibits, in behalf of 
the complainants. 

Whereupon It is ordaned, adjadgnd 
and decreed that the injunction pnured 
for by the complainants In their MU ha 
granted them and that the aame.r ho 
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made pcrpctuaJ, and that 'Ik* detcnd- 
ADt f»y the coate of this hll). 

Sated at IjbalavlUe, bhle l>th day of 
December, A. D., U0(. and in the Uet 
year of American Independence. 

wjtxAAM jcmsacfs. m. 
■WM. STEPMBN’S. 

ElXrtORiBBldBN?. 

Oeorsia (th CIroult Court. I^hltney. 
at al, va Arthur Fort. Decree for Per¬ 
petual Injunction ISIh December, 1806 . 
Bnt. pare IS and 14. 8TITBS. Clerk. 

N’CVTSl. The worda in the varioua doc- 
umenta which are repeated at Inter¬ 
vale, thua-thua, ore suppoaed to be the 
worde which were formerly repeated at 
the bottom of the paye. The clerk In 
roaJclny the ceiatfled copy mUMt have 
copied theae wcrda verbatim. 


D o cm— t Vi. 

CERTIPiBO COPY OP IfODOBN 
HOLMES' PATENT POR 
SAW OIN, I7M. 

TMa paper la aawoa flla tatiMUaltal 
Statas Coart Hooao. Savaaaah, Oa. 
ExampUficattoB of tha Pataat of H a d . 
gaa HotoMa. 

The United Statee of America. 

To all lo whom theae Dattera Pataat 
ahall come: 

tVhereaB. Bodyen Holmea, a olttsta. 
ot the Scale of Oeoryla, in the UnltoA 
Slatea, hath alleged that he haa In¬ 
vented a new and uaeful Improvement, 
to-wlt, new machinery called the cot¬ 
ton gin. which Improvement haa net 
lieen known, or uaed before hla appli¬ 
cation, haa made oath that he dcea 
verily believe that he la the true In¬ 
ventor or dlacoverer of the oold Im- 
provemenl, haa paid Into the Treaanry 
of the United Staten, the aum of thir¬ 
ty dollara, delivered a receipt for tha 
same, and presented a petlllon to tha 
Secretary of State, sl«nltytng • teatra 
of eblaintn* an excluaive property In 
the aald Improvement, and prayUip 
that a patent may be granted for that 
purpooe; These are therefore to gtna.t 
according to law, to the said Bedpan 
Holmes, hla belra adminlatratotn. M 
aaslgna, tor the term of fourteen year% 
from the nineteenth day of the month 
of AprH last past, the full and agdU- 
sire right and liberty of making, oi^ 
stmcting, ualnji and vending lo othsri 
to be uaed the aald improvement, a de¬ 
scription whereof Is givsn In the words 
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«t tlM atid Hodiren Holme* hfanaelf In 
tb* •ebedole bereto uinesed end 1* 
made a part oX Umb* preaenta 

In teatlmonr wbereoX, I have canted 
theee letter* to be made patent and 
tb* aeal of the United State* to be 
hereunto afflaed. Qlven under my band 
at the city oX Philadelphia, thi* 
twelfth day of -May In the year of our 
liord, one tbouaand, seven hundred 
and ninety-alx, and of the Independ¬ 
ence of the United Stale* of America 
tb* twentieth. 

By the President, 

GEOiRiOE WASHINGTON. 
TIMOTHY PICKBBIN'Q. 

CL. S.) Secretary of State. 

City of Philadelphia, to-wit: 

I do hereby certify that the fore- 
xolns lAtters Patent were delivered to 
me, on the twelfth day of May, In the 
year of our Lord, one thousand, seven 
hundred and ninety-six, lo be exam¬ 
ined, that I have examined the same, 
and Ond them comformable to law, 
and I do hereby return the same to the 
Secretary of State within flfteen day* 
from 1b* date aforesaid, to-wit;, on 
this twettfh day of May, In the year 
aforesaid. CRARLHS LESB. 

Attorney General. 

Tb* icbedule t eferred to in these Let- 
ttem Patent and makina part of the 
aanM containing a deseriptloD tn the 
WMda of the said Bodgen Holmes hlm- 
MU at an tinpaovement, to-wit: new 
maohlntry oiUlsd thewotton gin. 

nCaPLANATION or THE WHOLE 
XACHINERT. 

Tbl* aMUmtosry tor .deaning cotton 
i tram tba seed, tnn ’ba used In tbs fol¬ 


lowing manner, ivls: The whole ma¬ 
chine (standing on the floor) Is made of 
wood, atx feet, six Inohes wide, Bve feet 
long and live feet high, by putting this 
machine in motion for use of the before 
mentioned purpose, is to be done by tho 
Hollowing diraotion: 

The cylender fitom eight to fourteen 
Inches in diameter, and six feet tong 
with one row of teeth, to one inch, 
which runs on t«t> Iron gudgeons, the 
feeder from eight to twelve Inches di¬ 
ameter, with two row* of wires of ons 
Inch, and six feet long and runs on two 
Iron gudgeons the brush from seven to 
twelve Inches in diameter, and six feet 
long, with two Iron gudgeons to each 
cylender, from Ihree-quariera of an 
Inch to one Inch thick. 

HODGEN HOLMES. 
Teste, W. Urquhart. Seaborn Jones. 
Department of State, to-wIt: 

1 hereby certify that the fonegolnc 
Letters Patent from the United States 
to Hodgen Holmes are a true copy jt 
the original on record. In this Depart¬ 
ment. 

Given under my Ihand and asal of of- 
flee the twenty-flrat day of Octohtr, 
1T*T. 

(Seal.) TUMOTHT PXCKBBINQ, 

NOTE.—This document gtvea Boiraes 
a residence In Georgia. Augusta, Qa,, 
was the actual place referred to. It 
appeals from other accounts of Htflnna 
that he sometimes Uved In Hambuiv, 
S. C., which was a town In Edgeflald 
county, on the opposIM side of the 
Savannah river from Augusta. This, 
explains why Holmes Is freqnently rs- 
teired to as being from Booth Caro- 
llna. 

Bis legsl clUsenshlp wss prohiUily 
sometimes In Georgia and sometlmss 
In South Carolina. D. A. C: ' 
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DMmMM VII. 

LBITEIR mOH FHKNXAA 
or MUDBBiUtT OnOVE, OA.. TO 
HIS PARPXER. BTDI WHITNET, 
SEW HAVES, OOSW., FEBRUART 

u, rm. 

Tlila Is <»i>ied from “Oorresiranilense of 
Ell Whl'ney, relative to the Inven¬ 
tion of the Cotton Oln.’* 

By H. B. Hanunond In The American 
Historical Review, October, 1807. 

Mulberry Qrove, Feb. *Mh, 17*7. 
DEAR WHTTSET: The mystery of 
your silenoe Is unravelled and I am 
much rejoiced—duMny my alb; once to 
the upper country your letters of 17 and 
27 Nov,, the 16th and 20th of Dec. and 
fth Jam came to hand. Not one of these 
reached here until the latter part of 
January, the letters by Bontaoee had 
carelessly been retained by the person 
who brought them. 

Tour advice respecting the mistake 
roost protaably comsnitted by the Rhode 
Island Factory la agreeable. My anxi¬ 
eties on this subject are Kept awake by 
the laree sum we have at stake. Tou 
are alnroal surprised that my oon- 
fldanoe Should <00 shaken; the people 
here are surprised that it should not be 
entirely destroyed. 

I think your advice yood respectlny 
keeplny a supply of cotton m New 
Bavensmd New York. 1 have only been 
prevented tium plnchins necessillea 
tolny this heretofore, and shall proceed 
am mucdi us my funds will possibly ad- 
adi this winter. I have Indeed en¬ 
deavored to extend my oredlt to the 
purobasa of W or 60 m. welyht at cotton 
at the loar price at whidh It M to be had 
at prewnt—vis; 12.60, and for cash t 
par hundred. I have also sst on foot in 
sommon with Mr. Repel a tnsdlc over 
Hie mountains to the distance of three 


hundred miles by land, wMeh I thiafe 
will enable us to vend a Urn thuuaaod - 
Welsh! of cotton very prodtaMy. 

Fortunate have we been In one la- 
etence amony so small a numb^ nt 
misfortunes In saving our oottoa anA 
samples of cotton at New Turk. The 
repealed disappointments which bavS 
yet prevented your departure for Enc- 
tand have become so Orsquent that thay 
utmost ceasa to ersate aurpriaa, and yet 
the evil arMny from tba detanHon ta 
by no means dimintabad, I really think 
that it will not be beat that Nightin¬ 
gale should engage with us until aonM 
change In our aftsfra can bs broaght, 
•bout. >We require at prssent hts aa- 
slstanoe and I should wish to maka him 
the moat Itberal reoompense without 
subjecting him to our mtafortniMk In 
addition to hla own. 

It will be best to take the deposi¬ 
tion of Ooodrlch and Btehblns on lha 
subject of ratchet whsets whleh may 
hereafter be rendered oaefoL 1 fear It 
oonnot be had In time for our Court 
which will sit the last of April. ThS 
name of the Patentee for the surrepti¬ 
tious patent I think Is Robert HohnsB. 
The names of our defendaotA Kenas- 
dv and Parker and Edward Lyons. I 
expected you would have proouied and 
Btnt on the copy of the patent whtoh 
wus to be set aside. 1 Shall now writs 
for it myself. The order wlUeh was 
given to Adams for the saw mill ontMi 
was sufflclently oorrset. I And by hM 
letter that he understood It cxaotly SB 
was Intended—but the dUllaUlty alsMe 
from my omitting to explain tha mod# 
of our applying theaa oranks which did 
not appear to me ne c es sa ry. It is now 
too late to make them—othm sea pio- 
cured. 

With beat wishes ft>r your early do- 
psrture su>d with the regards of osir 
family, 1 am truly yanr triaad. 

FHiNs. uiutjaaC -■ 

■' ■ 
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DOCHBMIt VIII. 

UBtTBR FROM EIE WHITNEY. 
NEW HAVEN, CONN.. TO JOSIAH 
BTEBBINB. NEW MIDFORD. DIS¬ 
TRICT OF MAINE, OOT., 16. 1803. 

ThU li copied trim "Hammond'a Cor- 
reepondence, above died. 

New Haven. 16U> Oct., 1803. 
DEAR BTEBBINS; The tatee have 
deciwed ti«at I ahall be perpetually on 
tbe wing and wild goose nke, spend my 
sommere In tbe North and at the ap¬ 
proach of winter shape my coume tor 
the reglans at the South. Bui I am un 
untbrtunate goose. Instead of suo- 
Ilmely touring thro' tbe aerial leglona 
with « select corps ot talthtul oompan- 
ions. I must solely wade thro’ the mud 
and dirt'a aolltsa-y inaveller. 

While on my tour the last winter I 
a'tiote you several letters to several of 
Which I have reed, no answer. I wrote 
you a letter from the city ot Washlng- 
Mn almost a year since. In which I 
gave you some account of Thos. Paine. 
I feel a little anxious lest this letter 
may have miscarried. I wrote you also 
last spring from Savannah (tf 1 reool. 
lest rightly) reaueatlng eome Informa¬ 
tion rdattve to my invention of the cot- 
.on machine. I should he gratined lu 
(BOW whether you reed, these letteis or 
sot. 

S shedl start trout here in ten daya 
tor South CsroHna In order Co he there 
It the mestlttgot the legislature ot that 
Itata and expect to return In January 
ir February. A multiplicity ot avoca¬ 
tions has prevented my writing you for 
MBM time pent and it has ben ao long 
•Uayed that 1 fsar 1 ahall not he able 
h> get an anawer from yea before 1 
oummence my loumey. 

1 have stni a ISMt at tbe meet unprin- 
sWM eeoundrsls to eombat In the 
Saothan Statna I have ndt alow lels- 
Wto to go Into detsdl bat I want to en¬ 


quire of you If you cannot give your 
deposition to tbe following Import, 
(via:) 

I, Joa Stebbloa, Ac., Ac., dio tes¬ 
tify and declare that I have been 
InUmately acquainted with EU Whit¬ 
ney, originally of Masoxebusetu, 
but now of New Haven In the State of 
Connecticut, tor more than fourteen 
years. That the said Whitney com¬ 
municated to me his discovery Bind In¬ 
vention ot a machine for cleaning cot¬ 
ter from Its seed by means ot teeth 
pasang between bars or ribs of a part 
which he called a breastwork, more 
than alx months before he obtalived a 
patent for said Invention.^ That I aaw 
sil. Whlttwy almost every day tbriy the 
sunrmer and autumn of the year 17*8. 
at which time I was a realdent gradu¬ 
ate In Tale College. That we had many 
and frequent conversations on the eiBb- 
Icct of mechaditca and natural phtlosa- 
phy In general and partioulariy with 
reference to his said invention. That 1 
transcribed his speclScatloiu or de¬ 
scription of said machine several times 
and that he c.mfevred with me relative 
to the various parts of said descrip¬ 
tion. And I well remember that aald 
Whitney repeatedly told me that be 
orignally contemplated making a whole 
row of teeth from one plate or piece ot 
metal auch as tin plate or sheet Iron 
and that be afterwards had recourse 
to wHee to make the teeth from iKoea. 
ally, not having It In hla power at that 
time to procure either tin or sheet Iroi 
Hr. Oeorarta. That In the-Arst draft at idi 
apeclflcatton he had mentioned sheei 
iron so a material out ot whl^ the 
teeth might be made but we ooocladei 
It was wholly unneoeaaary as It did it 
no way affect tbe prtnotpie of the nm 
chine being only one ot h great vnilet] 
of methods la which the Ms h might to 
made and It waa etraok out. X ala 
leeaUset that the aald WUtney pesvt 
ooB to wrtttng a deaoripUon of his in 
ventton hsd contemplated a variety A 
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methods of making each of the several 
parts of the machine but It was 
thought fo be wholly Immaterial that 
they should be mentioned In the de- 
acrlptfan, etc., etc. 

1 hope you will be able to call to' mind 
the circumetaincee mentioned above, not 
that they would be of any ImportaoM 
with an enlightened upright judge. 
The circumstance of making the teeth 
of sheet Iron Is really of no account as 
It regards the principle and my right; 
hut as that Is the method In which the 
trespassers make themachines. they lay 
great stress upon it, and If I can but 
prove the truth about It, It will stop 
their mouth on this subject. I haive a 
ee' of the most depraved villains to 
com'bac and 1 might almost as well 
go to hell in search of happiness as ap¬ 
ply to a Georgia Court for justice. 

1 fear that I have delayed writing to 
you BO long lhai I cannot get an an- 
sa'er from you before I leave this, 
which will be as early as the iSth of 
this month. But I would thank you to 
lose no time In writing to me and direct 
to me at Columbia South Carolina— 
whatever your recoilertion will enable 
you to testify to, relative to the early 
history of my Invention. I wish you 
to forward to me a deposition signed 
and sworn to. I am sensible such a- de¬ 
position wlH not be reed, in a a>urt rf 
law, there being no commission taken 
«ut to take the testimony but It will be 
very useful to me In some Important 
arrangements which 1 wish to make. I 
hope It wlU be convenient fov you to 
write me soon after you receive this as 
any delay will dprlve me of any beneflt 
which 1 may derive from your deposi¬ 
tion. 

1 shall not make any considerabis 
Stop before I leauti Columbia In So. 
.Carallns, which place I do not now ex¬ 
pect to leave before the idth of Deoe.n- 
lMr. Write one sa muoh and ofteaoayou 
aan. I ihall have more Issriuie to write 
you while tntvcHog than I have had 


the summer past and you may espeot 
to hear from me occaalooally. 

My armoury here bss got to be a reg¬ 
ular estahlisbmbent Md pi to gr es w a 
tolerably well, and 1 flatter arself I 
shall mate something handsosnt by thg 
undertaking. My works have consid¬ 
erably excited the public cariosity and 
are vistled ny moat people who travel 
thro* IMS country, this however is not 
so flattering to my vanity that I do aot 
w ish to be less thronged with specta¬ 
tors. it would really give much sincere 
pleasure and satisfaction Msee you hare, 
and shew what I have been doing for 
three or four years past. Otn you not 
visit us next summer? 

tVIlh best and most affiectlonate rs- 
garda to tsura and ardent wishes tor 
your (own) happiness, I sun, have been 
and (shall be) 

Your alncere friend, 

E. WHITNEY, 
doslah Stebblns, Esq. 

Documdnt IX. 

ABSTRACT OF DEGOBLIATIVE REC¬ 
ORDS. ON FILE IN STATE HOUSE 
COLUMBIA, 8. C., REIsATfNO TO 
THE PURCHASE BY THE STAT® 
OF SOUTH CAROUNA, OF THE 
PATENT RIGHTS TO THE WHIT¬ 
NEY GIN. 

In the Senate, Dee. 1. dSOL Major 
John Turner preaented a petition from 
“Sundry Inhabitants of Richland 
County,” praying that the State pur¬ 
chase for the free use of I s eltlMBt, 
the patent right to the maohlne known 
as the “saw gin.’ 

In the Ssnate Dec. 7, IMt, Dr. Btythe 
Of All Saints, preaented a peUtton to 
the same effic Prom "Sundry InhaW- 
tanu of Kershaw Oounty." The peti- 
tlont were referred to a joint conuntt- 
te« from Bouee and Benats, composed- 
<« the part of the SssiaM: 
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Major John Turner of Rlohtand Ooun- 
tp. Col. Jooeph Calhoun of AUbevllle 
County, Oapt. Arthur Blmpfclm of 
XdgeOoia County, «nd on the part of 
the Mouao: 

Mr. Taylor, Mr. Peter Poroher, Jr., 
Dr. Hanaoome, Qeneral Bobt. Ander* 
aon, 3Cr. John Rlohardaon. 

Th« Senate conunlttee reported I>ee. 
U, UOl: 

That they have met a oommlttee from 
the Houae of Repreaentatlvee tar the 
PUTpoee appointed and "they have 
taken into their Joint conatideration the 
irattera contained In aaid memoriala, 
and hav*e had full cooferenoe with Mr. 
Ell Whitney, one of the co-partners of 
Miller A Whitney, who claim the aald 
■ patent for the ezclualve use of the saw 
Kin tor cleantnK the staple of cotton 
from the need n-lthln the United Statea. 
That the aald RU Whitney for htmaelf 
and the concern of Miller lA Whitney 
haa propoaed aa the loweat aunt they 
will be wllllnK to take for the patent 
rlKht within the limit of the State the 
aum of 160,000. 620,000 to be paid aa 
aoun aa the said Miller & Whitney shall 
make a letal transfer of the same la 
the atato or Ito a<ent. 616,000 on Sept, 
let and 116,000 on the lOth day of Sept., 
which will be In the year 1003.” 

"That taking Into constderatlon the 
tinmanae advantages which have re- 
ittlted. and which win result to this 
Itate from this moat ingenloue and 
taeful dtaeovery, aa well aa the aaeri- 
Hoes which the Inventor has made In 
paraulng and perlecttng this great un- 
lartaklwt, as well also aa the certainty 
that If the patentees pursue their right 
sgalaat tadtvldaals, a much greater 
MUtt would be likely to acorue to them, 
pechoga four thnes the Snount at pres¬ 
ent, without taking Into view the oer- 
thin haereaso which wtu be made to the 
mpBiber of maohlnee now In use— 
tMteg also to these eonMdenulom the 
great propriety of preventing the Im¬ 


mense expense of litigation to our Mt- 
Isens on this subject—and that It la ba- 
oomlng and dignified In the Stale to 
take by the hand, enoourage asid foster 
by Its liberality the useful arts. 

"They therefore resolved, thatleave be 
given to bring In a bill for the purpose 
of purchasing from Messrs. Miller A 
Whitney, their patient right to iha 
meklng, using and vending the saw 
machine within the limits of this State 
and for compensating them for the 
same. 

"They further necommend that a tax 
should be laid ontbesamentacblneanow 

in the State to the amount of.tor 

every saw or round or row of teeth tn 
the said machines for the purpoee of 
defraying the second installment of the 
aforesaid purchase lo be made; and 
that it be considered that the tax upon 
these machines be pledged for the pur¬ 
pose of reimbursing the State for the 
purchase to be made aforesaid." 

ORDERED 

that the report be considered on Mon¬ 
day next. 

On Dec. 14. 1801, the Senate agreed to 
the committee report and returned 
same to committee to bring tn a bill In 
conformity thereto. Thlo bill wag 
'brought in and passed Deo. 16, IgOd, and 
sent to the House. 

The hill provided that Miller A 
Whitney should make a legal transfer 
of the right and title to his patent for 
the Stale of South Carolina and that 
they should refund to oltlsens of the 
State all sums which they had ooUeot- 
ed therefrom tor lloenses, and that ther 
should deliver "within a reasonable 
time" at the State House, twto Im¬ 
proved models of the gin. 

On making the legal transfer, Mr. 
Paul Hamilton, Osmptroller Oeaeral ot 
the State, made his warrant on the 
treasury for the cash payment, tIA066L 

General Charles Cnieswortk PiakneK 
of Charieoton, was a membnr of Hue 
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Senate. He waa one ot Whitney'a early 
friends In the South. Another memher 
ot this Senate was Hr. Henry Dana 
Ward, Iram Orangeburg Ok>unty. He 
had been a class-mate of Whitney’s at 
Tale College. 

In the Senate.'Nov. n, 1802, Oapt. Ar¬ 
thur Simpkins ot Kdgefteld County, 
presented a petition from William Fos¬ 
ter, lUyloir, praying that the State re¬ 
fund him the money, $180, which he bad 
paid Miller & Whitney as a license to 
operate a saw gin. This petition waa 
referred to the same committee that re. 
ported ton the purchase at the preced¬ 
ing session, with instructions to confer 
with the Comptroller. They report 
Dec. IS, 1802, that the Comptroller had 
not made the second payment on the 
gin patent, and that he held the money 
subject to the action of the legislature. 
The petition was granted, and $180 re¬ 
funded Mr. Taylor. 

The regular House committee ap¬ 
pointed to examine the CumplroiI]er*B 
annual report, eay in their report Dec. 
13, 1802, "on the subject of the saw gin 
that Masers. Miller & Whitney have 
not compiled with their contract relat¬ 
ing thereto, they highly approve the 
conduct ot the Comptroller hi suspend¬ 
ing the payment Of the second warrant 
and recommend that he be directed 
to take measures to compel Messrs. 
Miller A Whitney to reHund the money 
received by them on account of the ssw 
gin." 

On the same date the Senate com¬ 
mittee report: 

‘"Bssolved. that tbs legislature ap¬ 
prove of the conduct of the Comp¬ 
troller, that he be also directed to In¬ 
stitute such suit against the said Miller 
A Whitney, as may be necessary to fry 
their right to the laventlan of the ma- 
oUite.'* The meinBiers ot this commit¬ 
tee were 'Oapt. Xohn Ward of Colleton 
Oounty. Major Chao. Gkwdwln, of Win¬ 
ston, and Capt. Bam Warren ot Santee. 


When the Comptroller's ann'ual ««•. 
port came to the Bouoe again. Deo. 1, . 
1808, It mentioned the fact tUst tbo 
money was otlll -wltUield from MUior * 
Whitney, and that suite had ban insti¬ 
tuted agalnat them. This part of tbs , 
report was referred to the original saw 
gin committee. They did not report 
d'uring that seaelon. 

At the next seseton, Dec. 8. ISM, HU 
Whitney presented a petition tb both 
Hbuae and 'Senate: "Fmying that tbe 
Slate would receive two models of tbs 
saw gin and comply with their oontrsot 
in the purchase of the petlHonars' pat¬ 
ent right to the same," This wee rf- 
ferred to the same saw gin commit¬ 
tee. 

On Dee. IE, ISM, the Senate received 
the report ot the joint committee as 
follon’s: 

"On tbe most mature dellbsratloa 
they are of opinion that Hiller A Wblf- 
ney, from Whom the State of South 
Carolina porchmsed the patent right for 
using the saw gin within rids Stats 
have used reasonable dtUgIsnoe to re¬ 
fund the money and notes iboelved uy 
them from divers elUsens and as from 
several unforeseen occarrenoes tbe said 
Miller ft Whitney have heretofore been 
prevented from refunding the atin% 
They therefore, recommend that thS 
money and notes aforesaid, bs dsposlt- 
ed with the OomptroUer Oenersl, to uo 
paid over on demand to the sevsrsl 
persons from whom IAk earns have boon 
received upon their dell'Very of tbo-ti- ' 
oenae for which tbe said nofes et band 
were given and said monies paid to tbs 
Comptroller General, that bs bs dlrsst- 
ed to hold tbe said lloenoes subjset to 
tbe order of the said Whitney; tbot tbo 
excellent and highly, impno^ models 
now offered by the said Whitney bs fe* 
oelved la fuU satlatsetioo ot (bo st^ 
ulatlans of the'centmot bstweoa lb«, 
Slato and Miller * Wbitoey, ntaOvO lO' ^ 
the same; sad that tbo suit comaMOStA 
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i» the Bt*t« agaJiuk Uie mH MU- 
tr ft mitney be aisojntlnwd. Tlie 
oint oonunlttee taking every chrcum- 
itanoe aJlegea In the mermortal Into 
hair eerlou* con»iaer»th)n, further reo- 
immend that (aa the good faith of this 
Hate la pledged for the payment of the 
mtehaae of saW patent right) the con- 
iraet he now fuimied, aa In thefa- opin¬ 
ion It ought to be, according W the 
noat strict JuaUce and equity. And 
ilthough from the documents eghtblted 
by sold "WTiltney to the committee, they 
arc of the opinion that the said Whit¬ 
ley la the true orlglnaJ Inventor of the 
M’W gin; yet. In order to guard the clt- 
aena from any Injury thereafter, the 
BommlUee recommend that before the 
remaining balance Is paid, the said 
Whitney be required to give bond and 
security to the Comptroller Oenwal to 
Indemnify each and every cltlaen of 
South Carolina against the legal clalroa 
of all persona whatsoever, other than 
the said Miller ft Whitney to any pat¬ 
ent or exciuelve right to the Invention 
or Improvement of the machine for 
separating cotton from Us seeds, com¬ 
monly oalled the saw gin, in the form 
and upon the principle which It Is now 
and has heretofore been used In this 

On the vote to adopt the report there 
was a He vote, 16 to ». The President 
of the Senate voted with the regular 
members, and so he could not break the 
lie. The report was therefore not 
Moptad. 

On Dec. II, the Bouse of Hepresenta- 
Uvas voted to disoonUnue the suits 
a^ahut Iflller ft Whitney, and on Itth. 
tv voted to adopt the consmUtee'o re¬ 
port. This vras repq|ted to the Sen¬ 
ator aind thoy too)i anciher vote resull- 
tag in favor of ttw mesusore by 14 to 12. 

aft, WMtney slgnod an Indemnity 
hond on «, MM.- to •Ihomao I^ee, 
Oomptrollcr Oenaral. fohn Tay- 
j, li. BSowoil and Samaol Qraon, 
at County, algned the bond 


wiin nim. auw ***t»awj ---^ - 

Mr. Whitney In full of the original 
contreet. 

Documcat X. 

EXTRACT TOOM MBSaAGB RJBIDAT- 
ING TO THE GIN MONOPOI/r BX 
governor JAMES JAOKBGN TO 
LEGISLATUKE OS' GSIOROIA, 
NOV. 3. 1800. 

• • • 

And here I request your attention to 
the patent gin monopoly under the law 
of the United States, entitled, "An act 
to extend the prlvlloige of obtaining 
patents lor useful diacoveries and In¬ 
ventions to certain persons therein 
mentHoned and to enlarge and dedne 
the penalties for violating the rights of 
patents.” 

(The operation of this law la the pre¬ 
vention and cramping of genius as It 
respects co-tton machines, a manlfeat 
injury to the community and in many 
respecta a cruel extortion on the gin 
holders. The t-wu Important States of 
Georgia and South Carolina where thla 
article appears to be becoming the 
principal staple are made trloutary to 
tw-o persons who have obtained the 
patents and who demand, as I am in¬ 
formed 1300.00 for the mere liberty of 
using a ginning machine, tn the erec¬ 
tion of which the patentees do not ex¬ 
pend one farthing 'and which sum, as 
they now think their right secured. It Is 
In their power In future hoensestemlss 
to treble that amount from the Infor¬ 
mation given me by a respectable mer- 
chant of thla town, (Uoulsvllle, Oa.,) 
whose lertter on that subject Is marked 
No. «. When JdJller tft Whitney, the 
patentees, Brot distributed the maohlns 
of their oonetruotloo, they reserved ths 
right of property at It nnd nlso two- 
thlrda of the net proceeds of 
the gin, the expenaw of wuefckMr .to bs 
Joint between tbe pnWotees and 'rlhs 
ginnwa, finding however n datset In 
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tbc law under whlcli ttoetr salient was 
aS>l«l»ed tliey deteimlned to sell the 
saaclilnea, tocether with .tbeir righte 
veeted In tbem Cm' tSOOiOO anid tor a 11- 
oetae to u.utlioriM a pereon to build 
and Work one at hia own expenae, 
gnC.OO, but andtng, as I suppose, that 
the detect of the law was generally un¬ 
derstood and that they could get no 
redress In the oourts, they liow'ered the 
demanld to the present rate ot fJOO.OO— 
that they may raise it to the former 
rates ts certain, and that they will do H 
unless public Interference Is had. theie 
can be little doubt I am Informed 
inrom other sources that gins have been 
erected by other persons, who have not 
taken Miller & Whitney’s maohlne for 
a model, but which In some small de¬ 
gree resemble It, and In Improvements, 
Car surpass It, for It has been asserted 
that MlUer’s and Whitney's gin did not 
on trial answer the Intended purpose, 
the rights ot these Improvement how¬ 
ever, It appears by the present act, 
merged In the rights of the paterateea 
who It la supposed on the lowest calcu¬ 
lation will make by It In the two States 
MOO.OOO. Uonopolles are odious In all 
oountdes, but more particularly eo In 
a government like oura The great 
law meteor. Coke, declared them 
contrary to the oommon and fun¬ 
damental law of England, their tender- 
CT certainly tc raise the price of the ar¬ 
ticle from the exclusive privilege—to 
render the machine or ertlrie worse 
Crtim the prevention ot sompetltton and 
tmprowment—and to Impoverish poor 
utlSoers end planters who are forbld- 
den from making, rending or using It 
wltbaut Uoense from the patentees, or 
In case of doing so, are made lisible to 
paemlUes in s. oourt of law. 

(The gtedegal Oourt docket, it Is said 
' Is flUsd with these actions. 1 do not 
dCUht the power of Oongress tc grmit 
tllcM dgMUntre privUeges fbr the eon- 
Mltatkn has rested than with it, hot 


In all cases where they bseunve inlttrl- 
ous to tsbe oon,muntty. they ought td 
be suppressed, or Hie parties ha paid d 
moderate compensatloh for the dlsooT* 
cries from tbs government granting tlia 
patent, tfhe celebrated Dr. Adam 
Smith observed that mcctopolloa ara 
supported by eiuel and oppressive lawa, 
such as is the operation at present of 
the law on the subject—Its weight lays 
on the poor Industrious mechanic and 
planter. Congress, howover, did aot in* 
tend It so, for when Ihs first law on Ui:l 
head w*as passed In frehruary, X793, a 
few individuals only eultivabed oatt». 
and It was not dreamt ot as about '.0 
become the great staple of the tw« 
Southern Sta'tea a staple toU, whlcai II 
properly encouraged must take the de¬ 
cided lead of any other (bread Uaf 
esoepted) In the XInited BtalSs — the 
stepe proper to be taken to remedy thU 
public grievance you will Judge Uf—hut 
I should suppose that our sister gtait 
ot South Carolina Would dhssrtnlll 
Join Qeorgla In any proper applloatloi 
to Congress on the subject. I am like¬ 
wise of opinion that the State of Nhrtt 
Carolina and Tennessee must be sc tsi 
Interested as to support such applies- 
bon—If you think -with me, I recom¬ 
mend communlcatlbn with all ot them 


Docuaisirt Xi. 

WHITNEY'S RBPIiY TO aOVEBH- 
CR JACKSON’S liErmm. 

Copied from ’The Colnmbtan Muacoa 
and Savannah AdwertUar,*' Don. Jfi 
1800. 

To Governor Jackson: 

I have read with sensations pecslls 
to the occasion your oAclaJ sttsd 
upon our private property, sogulMi 
under the patent htw of the Dhleoi 
States, but we' have* long doelbtH 
whether it were proper to soahBttiiie!itt 
these sensations to tbs puMle. 
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It bat aimya appeared tp ua that the 
private punulta of individual tndua- 
try are entitled to the moat aacrdd and 
tmiola'ble protection of the lawa, and 
that a food cauae where private right 
alone waa conoerned might auRer tri¬ 
vial injorlee without aoqulrlngtheclalm 
to be preaenied hefore the eolemn trib¬ 
unal o( public opinion. But wihen the 
title to our property la alamdered and 
political perasoutioa openly oomimenced 
agalnat ua under pretence of offlctai 
duty by our chief magletraie, alienee 
on our part might be auppooed tto aanc- 
tlon the ahuee. tnie urgency of the 
eaae muat, therefom, (be our apology 
tor meeting your excellency on thla 
gnsund, land in making a defence lof our 
property right, we Bball draw a veil 
over the paeslona which have biOught 
it Ihto queatton, and, pasaing over the 
degraded condition to which the State 
haa been reduced, ahail only notloe the 
meaaure in which we are Immediately 
Implicated, and ahail conauU the geniua 
of our government rather than the acts 
of your oidinlmatratlion, to enalble ua to 
preaerve towiirda you that respect to 
which your office la entitled. 

In the fimt place, your excellency will 
permit ua to remove the deoeptlun 
Which la palmed on the public to our 
disadvantage In the opprobrious tenrm 
‘hnonogioly.'' The respectable authors 
whose names were brought forward to 
aanotlon your opinion on this auh- 
jeot apeak of the exclusive right to 
oarry on a trade or manufacture aa a 
*broiUpoIy,'’ and not at the proteellou 
wMoh government chooses to give 
to the arts. The principle of the pat¬ 
ent law, your oxoellency will please >o 
observe, Oonalata of a (air oumpromiae 
.between the gov rnn w m t and the au- 
iher of the iaveutton. There can be no 
.#Md>t but what ua lawention la ..he 
nraet remain the exclualve right 
tovantar iuUwr.'Uie moat opprrn- 
.hlim‘ there, while the aeeret ia oeoflaed 


to him, and many instances hanre oe- 
curced of the preeervation of the secret 
for years and even of its final loss to 
the public to the death of its Inventor. 

To remedy which evil and -lb ailmn- 
tate Ingenious men to vie with each 
other, governmenta, by enacting jtatent 
lawa, aubatantiaUy agree that they will 
afford to the author of tbe Invention 
the moat ample protection in ttfae uae of 
his discovery lor a certain term of 
years on condition that after that pf- 
rlod it shall (become public property. 
And In canrylcg Into eRect of all such 
discoveries, it ia well-known that every 
Inventor must incur tbe whble expense 
and take on himself the entire risk of 
the sucoeea of hla intnention. In which 
It he falls, his loss (of time and money 
does not always constitute his great¬ 
est mortification, and If he succeeds, 
the public advantage -must of necesaity 
go hand In hand with hia aoquiriementi, 
since the Inventor cannot expect his In¬ 
vention to be employed or paid for un¬ 
less It exceeds all others in point of 
utility. In the present case, we be¬ 
lieve the utility of our invention well 
known aiid candidly admitted !by all 
rational men. At the time it was 
brought forward, there were mUllona 
of pounds of cotton In bbe a(ee(d, which 
awaited tbe event of abme Improve¬ 
ment In the mode of ginning, and: 
wealth, honor and gratitude were 
promised to the fortunate exertions of 
genius which would insure tbe eulturt 
of green seed cotton to the up-country. 

Under such flattering auspioeB ssd 
the protection of the law, the invenitoa 
was perfected, and at great expense In 
money, whlob haa (never been repaid, 
and of Hme and lahor, which Is unre¬ 
warded, and now yoir txo^lenolr 
would direct your lafiuenoe to hlaai tba 
harvest so hardly earned, and wM^ 
tor many years has wulv(ea la dtstagt 
view and buoyed up our Mpeg wuito 
the extstenoe of advsMitjr and ohA^.' 
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wUdi nwUd iMTe ibetUr •oltod 
tiM pcTpdtiafon of vhs« nuin Om In- 
dnutrtou* and aucoeartul iiiii>it3iv<era o( 
to uaefnl oa art. 

dtaa Idle ntorlas wUeh sn>ur exoeltenoy 
oondeaceoda t'o repeat wtth a view of 
dividing wtth acme other penaon the 
eradlt of the Invention are not new t» 
lUibuliweBiwayaconaldered aa harmleaa 
white they only aerved to amuae aime 
tngenloua mecfaajilc, but the place they 
bold <n the executive meeaage requIraB 
na to otamve that we know of mo pre* 
tentlona of thla kind whlob ban atand 
the amalleat ewiinlnation, and we chal¬ 
lenge the moat dletant paru of Burope 
and Aala Uo produce a mode], or a well 
atteeteU acobunt of a ma.chlne tor 
cleaning cotton upon the principle of 
ouia, whtcli WBB known prevtons to our 
Invention. We have notevenaaoertalned 
that a aingle Improvement haa 'oeen 
made upon the machine, of which we 
have not oomplete evidence of our pre- 
vloua knowledge and experimantiai uee. 
But whether the form that we have 
adopted is the beBl and deaervea the 
preference lo that In oommon use In the 
up-country, experience must detennlne. 
At present public opinion, we (acknowl¬ 
edge, In thle respect, to be against ua. 

We have too good (an optnloa of the 
understanding of our (readers lb believe 
that they can he amused by our follow¬ 
ing your eaoellency through the detail 
of our private oonowna. Wte mldht 
weU dalm public attention Vo our mods 
of pbmtlng cotton or deaning rioe. Bu: 
we are not yet blessed with the vaiUty 
which can be (ovade happy by the belief 
that our words (usd acitons as» worthy 
of scrutiny, and that plain, upright 
men have a right or wish to knoiw the 
exact pibportlan In wMCh we divide our 
losses or emtdnmenta with the gentle- 


meo who thought proper to be bstereet- 
ed In our ooncens. 

^e altlemskUve which your mtoollen- 
cy suggests of paying a mode((Stle oom* 
pensatton Its tha patentees, ar suppress* 
Ing the patent, appears ko us to be In¬ 
judiciously chosen, Sbr in the lUst of 
these cases. If the bargabi ts to be all 
on one aide and the persons who would 
defraud ua of our right ax* to be the 
sole judges of the ocmpenaatksn to be 
made tbe oppreaelan would be too man- 
Ueet; and the propoaltloo oC suppress¬ 
ing the paDsnt Is so hold a «hilag that 
we PatToear giving It comment. 

Of the sum of money whtoh we are 
likely to make on our Invention, we do 
not pretend to judge, but should bt 
highly graUBed if the prediction of 
your exaelleney should be justified by 
tbt event; should It, however, tom out 
uiherwise end should tUa pubUo In¬ 
stance of pereeoution and slander pMve 
greatly to our dleadivantage, we per¬ 
suade ourselven that your excellency 
has too high an opinion of the egual 
rights of men to be unwtlEng to sub¬ 
mit to a oourl af justice the extent of 
the responslbUtty tbat you have talMn 
on yourself. Appealing aa we do to 
tbe oandor and liberality of our fellow 
cltlsena for the justice of 0 (ur oaogo and 
for the consistency af our conduot, w* 
repeat our assurances that we have ap¬ 
peared (before them wtth regPet, and 
hope that it may be tbe last ttae that 
sa much of your exoaUency*# atten¬ 
tion will be devolMd to the private oon- 
oema of your eouilltuonta, and more 
particularly .af those who are so deelr- 
oua of peaoaably pursuing thrir ooea- 
patlon, as yaur obsndlent asrvahU. 

Bignsd, 

MTTjjtR A wHtnanr. 
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LAWS 

OF 

NORTH CAROLINA. 


At a General BssembllS, begun and held at Baleldb, on the fif* 
teentb Day of November, in the Year of our Lord one Thousand Eight 
Hundred and two, and in the Twenty-seventh Year of the Independence 
of the said State. 


JAMES TURNER, ESQUIRE, GOVERNOR. 


CHAP. I. 

An Act to carry into effect a Contract between the State of North Carolina, and Phinea* 
MUIer and Eli Whitney. 

WTHBRSAS Bli Whitney, the Inven¬ 


tor and i>atentee ot a machine for 
cleaning cotton tromthe feeds, common¬ 
ly called a Saw-Oln, has propoted and 
ofteeed, In behalf of himself and Phln- 
eaa Miller, aaflpnee, of one moiety of 
the patent-riglit to tald machine, to fell 
to the State it Korth-Carolln.-v, ■.he foie 
and eatcloslve right of making. uiln< 
and vending the fald machine within 
the limits ot this State: And ivhereas 
the cultivation of cotton la Increajtng 
In this State, and from the Invention 
and ofe of fald machine, likely to be¬ 
come a valuable ftasrie arUcle of ex- 
portatloo. It la expedient that the S.ate 
of North CaroUna do purebafe from the 
fald Miller and rwhltney, the patent- 
right to the making, uHng and vending 
the fald new Invention of a machine 
lor cleaning cotton from Its feeds, com¬ 
monly called a Saw-Qln, on the terms 
and eondltlona hereinafter mentioned; 
that is to fay. that there fhall be laid 
and collected by the State of North- 
ChroUna, on each and every faw-gln 
WIdeb fhaU be ufed in thU SUte. be- 
. rsteen the palling of this act and the 
’fWt day of April next, a tax of two • 


fhillings and Ilxpence upon every faw, 
or annular tow of teeth, which toeh gta 
may contain; and a tax of two 
rhltllngs and Ilxpence for each and' 
every faw, or annular row of teeth, 
which fhall be ufed In fald gins, la eaeh 
and every year, lor the term of Bve 
years thereafter. Provided, that the 
aforesaid Miller and Whitney, before 
they fhall receive, or be entitled to re¬ 
ceive any of the money coliaeted by 
virtue ot this act. fhall produce their 
patent-right aforesaid, and faUsty the 
Treafurer that they are the true pre- 
prletors of the fame; which tax, whan, 
collected.to be paid to the fald KHIer' 
and Whitney, or their order, llrti da- 
ducting the SherllTa ufual commURoah 
of Hx per cent, for collection, frmn year 
to year for the term aforefeld: me 
flrft payment to be made on the lllrit 
day of December, In the yenr of av 
ImtA one thoufand eight hundred daft 
three, and the laft paynsent on the fhfh 
day ot November, In the year el our 
iMTi one thoufand right httndral and 
eight: For which pnrpofe. 

Be It enacted by the Oenecat AfiMo- ' 
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DAIRYING AND BREEDING 


From Bulletin No. 24 Alabama Experiment Station, 


TbM bulletin ie not Intended to make 
every land-owner and cotton-raleer an 
•zoluelve dairyman, nor la It presumed 
tn Its presentation to attempt to cover 
the wide and Important Held of dairy¬ 
ing.' Its object Is to mainly throw 
out a few suggestions tor the careful 
consideration of the farmers of the 
State, as well as to give some practical 
thoughts and demonstration of facts 
from our experience as a breeder of 
Jersey cattle. It Is exceedingly unfor¬ 
tunate that the masses of our farmers 
are so Ill-Informed on this matter. 
But few of them read a dairy or etorlc 
paper of any sort, hence have no 
Imowledge of many Important facts 
with reference to stock breeding and 
’ Its management. It la with the hope 
of Instructing this class of farmers 
that we propose to send out this bul¬ 
letin. 

I<et me beg you not to conclude, be- 
oause you do not own a line herd of 
, jersey m- other pure bred cattle, that 
this Is of no Interest to you. It you 
own only one cow It will pay you to 
inform yourself as how best to manage 
and feed her, and It together with se- 
onrlng this Infoimatlon you will pro- 
e||r«, at reasonable cost. recenUy Im¬ 
proved appliances for butter making, 
yoor wife, vrtia generally has the bulk 
'fft the work to do tn this department, 
tfiB Mse up and can you blessed. So 
ttiog subscribe at once Jpr some good 
i|ilo«k and dairy paper and learn from 
tl£e practical experience of others how 
deed and manage your cows, and 
Ap heat process of making butter 
Mlh:tt|s leaat ceM and tahor. 

great majority of farmers of 


Alabama own from six to eight milch 
cows, others own many more, and a 
tew none. It la frequently the case 
that a man milking Ove cows does not 
make a pound of butter tor sale. The 
first trouble Is, most cotton producers 
own too many cattle. Sell off all your 
non-paying and worthless cows, and 
re-Invest this money In more feed (if 
you have not already a sufficient quan¬ 
tity on hand), a good comfcwtable 
stable for the cow, and a few, at least, 
of the many Important dairy Imple¬ 
ments. An Important step for the 
farmer who decides to Improve his cat¬ 
tle Is the purchase of a bull. 

Grading up your herd In the right 
way Is of the first Importance; and 
do not cherish for one moment the 
thought that you own In one of your 
native cows one that la superior to nil 
others for milk, butter and beef, “a 
general purpose cow," and propose to 
raise and use In your herd a bull calf 
from her. Tou do not own such a 
cow, nor ever will. 

If you want butter, buy a Jersey or 
Guernsey; If milk, Holstein or Ayr- 
shlru; beet. Shorthorn or Herefor<l. 
There are other breeds worthy of note. 
These are used by way of Illustration, 
as they have been bred for a specific 
purpose for a long time; and the buyer 
when he gets a representative animal 
of either breed, knows what he Is get¬ 
ting before he pays his money. Once 
in awhile there will appear a phenom¬ 
enal butter cow of the milk and beef 
breeds, or a phenomenal milker at the 
butter breeds. Pay no attenthm to 
this. It is the breed you are afteir,^ 
backed by indisputable performanca 
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Txitli at the pall and at the churn. 

There are plenty of reliable breeder* 
of the different breeds that will sell 
you a bull at a reasonable flerure. Fifty 
dollars will buy a very good bull, on .- 
hundred dollars a much better one. It 
may be that you cannot afford this 
outlay, as you have but few cows; In 
tills case your neighbors can Join you. 
Co-operate: use your order, the Alli¬ 
ance. First, decide on the breed; 
next, buy as near home as you can, 
thus avoiding acclimating fever. If 
you cannot And what you want In your 
own State, then go out of It. Get the 
best. The bull Is half the herd, and 
under no circumstances use a grade. 

Get your natives In good condition 
and test each cow by the churn. The 
cow giving the largest How of milk 
does not always make the most but¬ 
ter. Quite often the very reverse is 
true. Continue along to weed out. 
keeping the best until you breed a 
model dairy cow. 

What is a model dairy cow? One of 
medium else, small head, full and 
placid eyes, neck long, thin and clean, 
broad hips and back of great breadth 
at the loins, large, roomy stomach, 
short lege, large udder, medium sized 
well placed teats, tortuous milk veins. 
The escutcheons, like the solid color, 1» 
thought to be desirable by some, but 
many good dairy cows have flrst-class 
escutcheons and others equally as good 
have very poor ones. 

The cow when well fed should, of 
course, give a large quantity of good 
rich milk. 

■. Do not be a "stickler" on color or 
else, or decide to let a cow remain li> 
your herd because she ho* a good eo- 
■cateheon and pretty horns. If she only 
wslglis <W pounds, is as black as a 
crow, and has neither escutcheon or 
horns, bat yields the batter, keep her. 
Tou want the cow that will produce 
^ gho most butter at the least cost. 

' Bewsus of tn-sad-in bretdin r; p rhapa 
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you have already paid dearly Cor it. 
With perfect animals on both sides and 
in the hands of a skillful breeder it 
may do. but as now practiced, it is 
ruinous, and why should you In-breed 
so much? There is no necessity for it. 
Breed to the winner, and it Is not out 
of place to say that this Experiment 
Station has been practicing in-and-in 
breeding for a number of yeara with 
a small herd of Jersey cattle, the .11 
effects of which cah be seen by any 
practical breeder. The old cows ars 
still the best, and one of the last heif¬ 
ers that come In milk young and which 
is Intensely in-bred, had no fore udder 
at all. The foundation stock Is la- 
flclent here. The experiment ha* 
proven conclusively, both In form and 
at the churn, that unless you have 
perfect animals on both sides to start 
with, and you are skilled. It Is best not 
to undertake It. 

If you have no barn, and no means 
to build one, make a shed, plank up 
the north and west sides, have separ¬ 
ate stalls or fastenings for each cow, 
either stanchion or halter, and do not 
allow them to run all over your cow 
pen, as practiced by most farmers. 
Take your calves away from the cows 
at four to six weeks old. Feed your 
cows well. The most costly thing -n 
a dairy farm Is a poor cow. Milk and 
feed regularly, make them comfortable 
(this word Implies a great deal), and 
with kind treatment, they are certain 
to respond. 

Feed-tables are sometimes given to 
show you how much feed to oae. Be- 
member that it requires more than a 
maintenance ration, and that you e«>- 
not get good result* from raw cotton 
seed and shucks, for Instance. 

Many farmera have aaked, “how do 
you raise your calves?" We praotle* 
hen the following plan: The first ntilk 
from the cow's uddee acts as a (diysio^ 
and the cslf should be allowed to take 
It. When the calf 1* four days old. 
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Mpante It from lt« mother; after 12 here with the milk to ralae onr 
honra of fhatln*, take a couple of At preaent the cowa at thla atatlm* 
ouarta of Ita mother’a milk, warm are fed at B:20 a. m., and 4:30 p. 
from the cow. dip the fore and middle The drat think In the momln* la^^ 
flngera Into the milk and Inaert Into clean and aweep the atablea. The coWa 
the calTa mouth. If It la very unruly are then fed and groomed, uddera- 
Ke..v Into comer of the atable and get brushed carefully, and .with a 
atraddle of the calPa neck. Repeat thla rag and bucket of tepid water, wa*hM 
until the calf sucks the Angers. Do and wiped dry with a clean towel. The 
not lose your patience. It la certain to milker Is now ready for buslnaa. and 
throw up Its head. Dower It until the with clean hands and short Anger 
month comes In contact with the milk nails, he goes at his Job with both 
In the pall, and when It begins to hands quickly and quietly. The rnim 
drink the milk, gradually withdraw la weighed from each cow and a record 
the Angers from the mouth. The calf Is kept. It Is then strained through 
win'continue to throw up Its head a wire cloth strainer Into a ten-gallon 
many times, but with patience, repeat can and carted to the dairy. The de- 
the process until tne calf ccmtlnuea to tails of our method have been given m 
drink the milk after the Angers are order to show that good butter-making 
rlthdrawn. It will generally do thla at must begin at the barn, 
he third or fourth trial. Two quarts When no experiments are being car- 
if ndlk three or four times a day Is all rled on, we feed an ensilage, and one- 
hat It will take for the Arst three third each of corn meal, ground oats 
veeka. At the end of thla time, add a and bran, giving what the cowa wlU 
till of sweet skimmed milk, heated to eat clean. 

blood heat (98 degrees) to each feed. It may be of Interest to many farm- 
twloe per day, and 12 hours apart until era that we give a short, plain and slm- 
the quantity la Increased to three pie way how we make butter. We have 
quarts. Continue this for ten days, the facilities for making good butter, 
than decrease the new milk one glH at via: a good dairy hand-power aepa- 
teed until no new mUk Is given; at rator. cooling creamer, ripening vat, 
the same time Increase the warm skim- butter worker, print, etc., beoldes an 
med milk half a. pint at a feed until It automatic fermenting can and auto- 
reaches a gallon. Skim the milk aftsr matlc ripening vat. and a good wril of 
It sets ,12 hours, and always feed It pure water, though not cold, 
tdood warm and while - la perfectly Alter the milk la carried to the dairy 
sweet. The great object In thus chang- It la run through a hand-power sepa- 
Ing so gradually from new to skimmed rator. The cream la at once cooled 
mUk, la to avoid the ‘'scours.” Bright down to 66 degrees, placed In a 
hay or foddw snould always be acoea- creamer, and kept sweet until enough 
slble alter a few weeks old. Corn and cream la gathered lor churning. It la 
oats mixed may be put in the feed then poured Into a cream vat to ripen, 
trough; the call wlU soon learn to eat kept at a tempMature of 70 degrees, 
and chew its cud. klbp the oalvea in and well aUrrod during the rtpeniog 

a dry, clean stable with Identy of pure period. As soon as tt la Slightly odd. It 

water and salt when a lew months old. la ready for ohnming. Oool doiwa^t* 
At seven months, take t»einiac entirely a degrees, scald out the wffl,' 

■away, and continue to lead and let and pour In the cream. Wh«i»a. 
them run on la good pastures. Breed granules of butter are the else o( 

M tt months oM. We use linseed meal grains, the chum Is stopped and rlneia' 
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loom wttli a caUm of cold water (5« 
legTeu). A tew ewtngs of the churn, 
wd the butter>inUk le ready to he 
irawn off. Wash the butter with about 
he name qtiantlty of cold water aa you 
lave butter-milk; In two waablnge the 
e^ter la dm. TUt the chum to one 
dde and tat the butter drain thorough- 
y. It la than taken up and placed on a 
ratter tray, weighed and aalted, one 
ranee to the pound. Put on the 
irorkar, and work only enough to dla- 
ylbute the aalt. Print Into one-pound 
print!, wrap with paraffine paper, and 
forward to the conaumer. When mak¬ 
ing butter In thle way. we atlr the 
cream. Never mix sweet and aour 
oreem. Ice la neceaaary In summer. 

What to do with the milk la an Im¬ 
portant question, and one you must 
dedde tor yourself. There la more 
money lost by the farmers of Alabama 
between the milk pall and the chum, 
through Ignorance and carelesaneaa 
than they are aware of. Tou fall to 
get money out at your cows by Im¬ 
proper feeding and handling, then after 
you get the milk, a large per cent. Is 
lost by manipulation, by having only 
few, if any, of the Improved dairy Im¬ 
plements and no dairy proper. This la 
to be expected. Stop and reflect 
Whether you can afford to do this any 
longer; you say that a dairy la coetly, 
and It generally is, but this Is not the 
kind that the cotton raisers need. Buy 
the right sort of dairy goods, and a 
cheap structure will answer your pur¬ 
poses. Is not your milk carried now 
from the "cow-pen” to the house oold. 
and the oream on top strained Into Jars 
and sat away to turn. As the weather 
oontlnnea odd, are not the jars trans- 
fsrrod from your faulty cellar or shed 
room to tM family room or kitchen, 
Ihaio to remain two. three, and some- 
Bmas four days? Tour wife turns the 
jars to tEs firs often during the. day, 
hhd the T"tifc will not turn, and all the 
<itoaedt Is getting spoiled. She gets 


disgusted and attempts to chum IV 
and with a dash chum begins. CMnar-- 
ally she knows what to expect. Not 
having a thermometer, the boding 
water Is poured In, and something that, 
you call butter la taken out The fer¬ 
menting can and cream ripening vat 
will do away with this, and if you will 
visit this station, aa you should, we srUL 
convince you on this point A little 
money expended for dairy goods wUI 
furnish you the means for making a 
good article of butter and will be a 
great relief to your over-worked wife. 

The actual cost of feeding wiU vary 
In different portions of the gtats. 
Each farmer knows what he can grew 
In the section In which he lives. Bar¬ 
ley, rye, com, millet sorghum, peas, 
cotton seed and In many sectlona of 
our Btate, the clovers and graaaew 
grow to perfection. Those farmer* 
who Intend to Increase the number of 
dairy cattle to 20 or 2S mtlob cow* 
should by all means build a sUo. 
Cora pea-vine ensilage Is the most nn- 
trltous and cheapest teed we have. 
Try It 

The attention of farmers Is called to 
the following maxims, derived from my 
own experience and that of other prac¬ 
tical dairymen 

Feed your cows twice per day, at 
regular Intervals, and have pure water 
and salt idways accessible. 

Tou do not need a dog to drive up- 
dairy cattle. 

A dairy cow does not need as touch. 
exercise ss a trotting horse. 

A cow with good escutebeott aalt 
nothing else should be butchered. 

A yellow skin we like to see, but It 
Is not always a true Index to tbs eota* 
of the butter. The butter from a pale- 
skln cow Is often ytolow. 

Tour “serab" cows ate avstogtog' 
you not mere than NO to IS pou n d*, 
of butter par year. Tou should try to 
double this yMd. 

The cow likes a variety of feoitb. 
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(ratify her tute aa often as you can. 

nie winter dairy paya beet, therefore 
breed the moat of your cowa In Decem¬ 
ber and January, and they will be fresh 
In September and October followlna. 
Decide on the breed and atlclc to It. 
There are many worthless cowa In 
every breed. 

The cow la a machine for the manu¬ 
facture of milk and butter, and the 
stonuudi la the bast laboratcri- I . 
world for this purpose. 

There are many ways to test the rl h- 
ness of a cow’s milk besides the churn; 
and every dairyman should have a 
tester. The farmer can use the churn 
It he prefers to do so. 

In orderlns your dairy goods, the 
first thing to put on your list Is a 
therniometer. It Is more reliable than 
your wife's forelinger. 

One ounce of salt to the pound of but¬ 
ter Is our rule, but always try to salt 
to please your customers. 

It Is much better to wash the milk 
out of the butter while In the churn 
than tO'Work It out on the worker. 

It Is Impossible for you to be too 
olaan, either at the barn or dairy. 

Keep your milk out of the kitchen; 
It absorbs all the bad odors and your 
onatomars will complain of the flavor. 

Bat aside your old dash churn, and 
buy a barrel, swing or box churn. 

^urn your cream when slightly 
sudd, and do not put It off to suit your 
smvenlence. Here la where you lose 
aionsy. 

Churning temperature, C2 degrees in 
aymmer; M degrees in winter. If you 
fM much cotton seed In winter you 
JMll get n or 70 degrees and It will ‘to 
no harm. The lower the better. 

. 'Ehu oannot make a iMht-claaa article 
'ipt Iwtter by feeding cotton seed alone. 
lEhw, spell the flavor. 

seed meal, or well steamed 
loMBan aesds, fed In UmlWd quantities 
Ig-dpphsetlon with other will do 


Ihe farmers of Alabama can have a 
succession of green crops almost from 
one end of the year to the other. Add 
to this, cotton seed meal, row cotton 
seed, and hulls, with good ensilage, 
they con make butter very cheap. 

Raw cotton seed Is like the sweet po¬ 
tato, It can be served In many ways. 
Place a high value on It and team to 
teed It the right way, but never to ex¬ 
cess. 

When the patent butter maker comes 
around, do not let his persuasive 
tongue Induce you to buy a county 
right to manufacture his butter. He 
Is a fraud; let him alone. 

Milk your cows ten months In the 
year. 

Rich food will decrease the quantity 
of milk, but will Increase the amount 
of butter. 

The dairy business Is a renovator, a 
restorer of worn out hands, and an edu¬ 
cator of those who engage In it. 


THE THEORY OF CATTLE FEEDINO 

The chapters on fertilisers have 
shown In detail the theory. <kC fertilis¬ 
ing, or the feeding of lands. The chap¬ 
ter on cattle feeding has confined itself 
mostly to the practical facts, without 
elaborating the theory. A brief con¬ 
sideration of the theoreUcBl aspects of 
the question is here submitted. 

There Is a considerable similarity be¬ 
tween feeding lands and feeding cattle. 
In both cases, the purposes to be ac¬ 
complished (by the land or the cattle), 
must determine the amount and char¬ 
acter of the feeding. Certain propor- 
Uons of the fertilising chemicals are 
best suited for certain crops, and cer¬ 
tain proportions of fsedlng' chemloals 
are best suited for fattening stock; 
other propm-tlona lor milk pro^ncthm, 
and still others for woHc anlmahi . 

The recognised ^emenu in IsadlHig 
stuffe are prlndpaHy (I) prototn, W 
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carbohydrates, (3> fat. Other elements 
are water and ash. 

Protein contains about 16 per cent, 
nitrogen, and the nitrogen Is the Im¬ 
portant part from the standpoint of 
cost. This substance Is consumed In 
the production of blood, muscle, milk, 
wool, hair, etc. 

Carbohydrates and fat are fuels, 
which are consumed by the animal 
mechanism, primarily to produce 
warmth and power, and Incidentally to 
store up surplus fat. The term "car¬ 
bohydrates,” as here used, Includes the 
two Items discussed in some works as 
"nitrogen—free extract,” and "crude 
fibre.” Both of these consist of car¬ 
bon and hydrogen, and hence, for pur¬ 
poses of discussion as feed constituents, 
they are properly classed as carbohy¬ 
drates. 

The small amount of ash required in 
a feed is present In small quantities in 
all feeding stuffs. It la also supplle.l In 
•salt. Its use In the animal economy Is 
mostly for the building of bone. 

Different feeding stuffs contain three 
three different essentials In varying 
amounts, and In varying degrees of 
availability or digestibility. 

In tabulating the proportions of In¬ 
gredients, only the digestible portion Is 


considered. But In practice It Is neces¬ 
sary always to have eulllelent bulk, or 
In other words, the nutritive elements 
must be sufficiently dilute. Vor some 
reason, the process of assimilation goei^' 
on better when the animal's stomaob Is 
sufficiently distended. On this account, 
most tables contain an item "dry mat¬ 
ter,” which. In common with othw 
Items, is an Indication of the bulkl- 
ness of the teed. 

While carbohydrates and fiet per¬ 
form practically the same function as 
a feed, yet their relative value for this 
purpose Is not the same; and In consid¬ 
ering the two together under the same 
head. It Is necessary to make an allow¬ 
ance to bring them to the same unit. 
It has been found by experiment that 
the value of fat Is about fi times the 
value of carbohydrates. Hence, In the 
tables the actual percentage of fat ha» 
been multiplied by 21 and added to the 
carbohydrates. The ratio between this 
combination and the protein Is known 
as the "nutritive ratio." 

The following table gives the average 
percentage composition, and the nutri¬ 
tive ratio, end relative feed value of 
some of the most common feeding 
stuffs; 
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TABLI XIX. 

. BROWING COMmiTION OF BOMB COMMON FEBDING BTUFFB. 


▼ 

nCBD. 

lis 

l« 

3 9 

2*3 

«> 

Per Cent. 

Dry Matter. 

Per Cent. Sigettlble. 

1 

I. 

Sr 

Protein. 

Carbohy¬ 
drate and 
EquIv. Pat 

Cotton teed Meal.... 

•84.16 

02 

37 


IJS 

XjMCcd MmI... 

81.68 


20 


lA 

Cow is»a.. 

81.80 


19 


2.8 

AtfUfaHay. .. 

15.34 



43 

4A 

Oate... 

17.78 



58 

5.9 

Clovtr Hay. 

18.84 




6.5 

Com.. . 

38.72 



7S 

9.0 

Timothy Kay....... 

14.12 

8? 

^9 

■■ 

15.7 

Com Btevcr. 

10.16 

60 


HU 

17.0 

Cotton Seed Bulla. 

0.06 

00 


mm 

70.0 


This table li not to be taken aa abso¬ 
lutely correct for any particular local¬ 
ity. It ia compiled from a large num¬ 
ber of aourcea, and repreaenta a fair 
aTerage of the well authenticated re¬ 
porta made by the aeveral State ex¬ 
periment Btationa, 

The column headed “rMatlve feed 
yalue per ton,” baa been omnputed 
from average valueB determined at dif¬ 
ferent tlmea by lao Coimecticut ata- 
tlon. and la 1.W oenta per pound tor 
^teln, and 1.40 oenta per pound for 
mrbohydrataa. Thia valuation muat be 
taken only aa an approximation, and 
BDly aa of rdattve Importance. The 
■tatlooa all differ on tbia point. 

The feeding atuffa have been ar- 
rangad In the table Mth reference to 
Qm “nntHtlve ratio.'' ISotton aaed meal 
IB Been to poaaea a the loweat or "nar- 
lafBmBt” ratio, while cotton need holla 


poaaeaa the "wldeat" ratio. Thla meana 
that cotton aeed meal contalna more 
and hulla leaa protein In proportion to 
other ingredlenta than anything elae in 
the table. Hence In mixing a proper 
ration, the two extremea form a logical 
combination. 

The Oermana have made great atudy 
of the aclence of feeding, and they 
have developed what ia called "feeding 
atandarda.” By thla la meant the- 
proper nutritive ratioa to feed to varl- 
ouB antmala to produce certain reaulta. 
It la aometimea tabulated in a way to 
abow the number of pounda of eachi 
nutritive ingredient that aboUld be aup- 
pUed tor each 1,000 pounda of Uvo 
weight. 

The following table given aa idea of 
feeding atandarda eonaldered about, 
right for vartoua purpoaea; 
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TABLE XX. 

8ROW1MC PEEDIRC BTAEDAEDB FOR CERfSlM rUEPOBEB. 
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CHANGE OF DIET. 

Milk cows relish changes of diet, and 
they prosper on It, when notttoo laitl- 
caL Ba^ steers while being fattened 
win be content with the same diet 
throughout the period. ASy radical 
change la sure to be detrimental. The 
Ohio station experi|>ented on chang¬ 
ing steers from pasturage to stall feed¬ 
ing. imd vice v«wa. The change al¬ 
ways reduced the rate of per diem In¬ 
crease. 

PROPORTION OP HULLS AND 
MEAL. 

The Texas station claims that the 
proportion of hulls and meal for fat¬ 
tening steers should be adjusted on the 
basis of the costs of these feeds, and 
that the cost of the hulls In a ration 
should be the same as the cost of the 
meal. For example. If meal Is MO per 
ton and hulls tt per ton, then the eco¬ 
nomical ration should be in the pro¬ 
portion of twenty pounds of hulls to 
four pounds of meal, or five to one. 

These methods of determining the 
ration seem arbitrary and artificial, 
and should not be too Implicitly fol¬ 
lowed. 

Bsperlsnoe shows that the best re¬ 
sults come from beginning with a 
wite nutritive ratio, say one pound of 
meal to six or seven pounds of hulls, 
and gradually narrowing tlds ratio to¬ 
wards the end of the feeding period to 
four pounds hulls to one pound uf 
meal. 

FBEDIMO UNDER SHELTER OR IN 
OPEN TARDB. 

The Kansas station made a number 
of experiments to determine the dlt- 
tsranos between feodlsg cattle con- 
ftesd under shatter and feeding them 
erhea gtven Ubarty In the yard. 

. Their ragults were socaewhat neg¬ 


ative, for they could determine no 
difference In rate of gain under the two 
conditions; but they discovered that 
the cattle which were allowed liberty 
would consume about If per cent, more 
feed than those In the stalls. 

These results should not be accepted 
as conclusive under all conditions. It 
depends upon the character of the ani¬ 
mals themselves, and upon the char¬ 
acter of the ground on which they are 
allowed to run. It the anlnmls ore 
wild and unruly, and are allowed per¬ 
fect liberty of action, there will be 
much fighting and consequent dam¬ 
age and loss of flesh. If the ground Is 
soft and not properly drained, the ani¬ 
mals will bog up and lose considerable 
flesh, on account of the extra exertion 
In running over such ground. Unruly 
animals should always be confined In 
stalls. Tamer animals might be al¬ 
lowed some liberty, but should always 
be provided with shelter which they 
can reach when they desire. 

There are some successful feeders in 
the Southeastern States, who make an 
open pen on a dry hillside, and In this 
pen have a large, cheap bam, entirely 
open at the bottom, so that the cattle 
may come and go to the feed troughs 
which are in this building. The upper 
story of the building is used for the 
storage of feed. 

In any and all cases, more care . 
should be given to the saving of the 
manures. The open yard should be 
kept continually strewn with cut straw, 
dry leaves or any other absorptive veg. 
etable matter. This win absorb die 
urine and will be trampled down, and 
win help conserve all the fertilising 
elements. The money and care ex¬ 
pended on operating this kind of a ter- 
tlUaer factory will bring bettor returns 
than any other dmmrtment of farm In¬ 
dustry. 
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BY THE SAME AUTHOR 


Cotton Nill Processes M Oilailiitioiis. 

312 Pages. 52 Original Illustrations. 

PRICE. $5.00. 


This is a book for the Mill Superintendent, the Overseer, and th» 
Student who wants to learn the details of the business of runuiug a 
cotton mill. It is written in simple style, and without the use of algebra. 
Anyone who understands the simple rules of arithmetic, may easily muster 
it. It is profusely illustrated with original drawings. 


Ylotices of tbe prcoo. 

Cotton Mill Processes anil Calculations is in every respect a notable work. 
* * No man is better qualified to utilise experience and profit by its leaaona 
than Mr. Tompkins. • ♦ From our acquaintance with his remarkable faculty 
of making a difhcnlt subject seem clear and simple, we feel safe in predicting 
that his book will find ready sale.— Xut/'ufi Laudmark, 

Destined to make its impress, and that for good and usefulness, upon the 
young men of the South cspi-cially.— Raleigh Post. 

One of the best books ever published in the South. • * A perfect elemen¬ 
tary text-book. * * This bixik may lie said to mark a milepost in the industrial 
history of North Carolina.— Raleigh A'ews aud Dhserver. 

A book of inestimable value to any and every one engaged in the manufac¬ 
ture of cotton. • * Mr. Tompkins has render^ an invaluable service to tbe 
cotton manufacturing industry. • * — Wilmington Star. 

Nothing more timely in character has appeared ii^ears, and beneficent prac¬ 
tical results cannot fail to accrue therefrom. • * While this splendid work is 
designed chiefly to meet the demands of textile schools, it may also prove of 
paramount service to every one interested, either directly or indirectly, in the 
manufacture of cotton. * * Mr. Tompkins writes not from the mercenary 
impulse of one who merely wants to make money. * * — Atlanta Constitntian 

Mr. Tompkins understands cotton manufacture, and his book will meet a 
demand that has tong been felt in the South. * • It embodies tbe results at 
both scientific study and practical experience.—Atlanta Journal, 

Mr. Tompkins treats cotton manufacturing from a new standpoint, i. e., 
letting daylight through the whole subject. He has evidently gone to great 
expense. * * An invaluable work for tbe young man learning the mill bnsineas. 
as well as a comprehensive guide to the overseer and superintendent.—TVxA'fr 
Excelsior. 


Order from D. A. TOMPKINS, Chwlotte. N. C. 
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Cotton Mill (ommerdal featores. 

240 Pages. 70 Original Illustrations. 


PRICE. $5.00. 


This is a book for the pro8|)eetive investor. It discusses in detail all 
the points that are raised in organizing: a new mill. It shows the cost of 
mills of various kinds. It elaborates the plans for organizing companies 
and for raising capital. 

It shows how to keep mill acconnts and reports. It shows cost of 
production for all the common kinds of goods manufactured in the South. 
It shows bow goods are sold by the mills. It gives advice about location 
and surroundings. It discusses textile education, and shows how a young 
man should proceed to learn the cotton mill business. It is profusely 
illustrated with original drawings and fine half-tones made expressly for 
this work. 

This book was written as an answer to large numbers of letters, enquir¬ 
ing about the steps necessary to organize and build a new mill. There are 
so many factors which enter into a conscientious answer to the question that 

nothing short of a book could give a comprehensive answer. “ Cotton Mill 
Commercial Features*’ giTes the answer in ererj detail. 


Order from O. A. TOMPKINS, Cliarlotte, N. C. 
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mmm (ONNERa; 

ITS EXPANSION. 

1S4 Pages. 


PRICE. $1.00. 


I HIS is a collection of addresses and pamphlets relating to the extension 
of foreign markets for American mannfactnres. The cotton factories 
-of the United States, and, indeed, most other indnstries which have reached 
an advanced stage of growth, are now manufacturing more goods than can 
pcssiblj be consumed in our home markets. It is, therefore, necessary for 
the maintenance of our present position that we reach out for the markets 
of the world. How much more necessary is it, when we are oonrinnally 
bnilding factories! 

The nations of the world either progress or go backward. If we are 
to progress, we must learn to cater to foreign markets. 

The book is a discussion of the ways and means for acoomplislung 
these ends. All manufacturers should be interested in it. 


Onlar tram D. A. TOMPKINS. Charlotte. N. C. 
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(ottoD Yate in Mile Falirki 


PRICE. $2.50. 




I HIS is a collection of actual aamples of cloth, with deacriptiye mattei 
. and data, showing cost per yard and per pound. These coats are ^heo 
tabulated in a way to show what the average cotton crop of the State of 
North Carolina would bring if manufactured into the various kinds dl 
goods shown. 

When this crop of 500,000 bales was sold as raw cotton, at an averags 
value of 6 cents p|r pound, the total income to the people of the State from 
this source was $15,000,000. 

But now that a large part of this crop is being turned into varioni 
manufactured products, it is a matter of interest to speculate on the real 
possibilities of the case. 

The cheapest sample shown in this collection is common heavy Duok, 
which sells for 14 cents per pound. If the whole 600,000-bale crop wvn 
manufactured into this goods and sold at that price, the income would be 
$35,000,000 instead of $16,000,000. . * 

Other samples and figures show that there is an easy possibility of five 
billion dollars in a half million bale crop, if sufficient skill and industry 
• are brought to bear on the subject. 

This book does not enter into methods of developing the skill and 
industry, but merel]«^ints out what immense resources are latent in oob 
ton. 

, Other books by this author show how the work may be aocomplisbed 


Order from O. A. TOMPKINS. Charlotte'. N. C. 











